THE CHEMICAL SOCIEEY 


2. 


P 


“CONTAINING = a 
THE PAPERS READ BEFORE THE SOCIETY, %, 


Committee of 


F. A. ABEL, F.R.S. 

H. E. Armstrone, Ph.D. 
E. Arkrnson, Ph.D. 

C. L. Buoxam, F.C.S. 

} H. Desvs, Ph.D., F.R.S. 
G. C. Foster, B.A., F.R.S. 


Abstra 


G. T. ATKINSON. 

¢ E. C. BaBEr. 

D. BenpIx. 

Tuomas Boras. 

T. L. Brunton, M.D., D.Sc. 
F. D. Brown, D.Sc. 

3 C. A. Burenarnt, D.Sc. 
CHRISTOPHER Cuttps, B.A. 
B. J. GrosJean. 

. C. E. Groves. 

H. J. Hew. 

Maurice LICHTENSTEIN. 
M. M. Pattison Muir. 


Publication ; 

W. Marcert, M.D., F.R.S. 

N. Story-MaskKELyNE, F.R.S. 
E. J. Mitts, D.Se. 

Hueco Mitrer, Ph.D., F.R.S. 
H. M. Noap, Ph.D., F.R.S. 
W. Optine, M.B., F.R.S. 


/ Micnaet Foster, M.D., F.R.S. W. H. Perkin, F.R.S. 

KE. Frankzanp, D.C.L., F.R.S. H. E. Roscor, Ph.D., F.R.S. 
f J. H. Ginsert, Ph.D., F.R.S. W. J. Russett, Ph.D., F.R.S. 
i J. H. Guapstoneg, Ph.D., F.R.S. A. Voretcker, Ph.D., F.R.S. 
i A. Vernon Harcourt, M.A., F.R.S. A. W. Wittamson, Ph.D., F.R.S. 

€ ditor : 
Henry Watts, B.A., F.R.S. 
ctors : 


E. W. Prévost, Ph.D. 
W. Ramsay, Ph.D. 

JouNn Rosinson. 

R. Rovutteper, B.Sc. 

C. Scoortemmer, F.R.S. 


| H. H. B. SHepHerp. 


Watson SmItu. 

THomas STEVENSON, M.D. 
J. Minuar THomson. 

W. A. TitpEN, D.Sc. 


| Wit.iiam VALENTIN. 


RoBert WaARINGTON. 
Joun Warts, D.Sc. 


E. NEISON. _ ‘T. P. Winrsutre. 
' C. H. Presse. 1% A ©. BR. A. Wrient, D.Sc. 
W. H. Pike, Ph.D. KF, 
: ae at EY “ 
Ay ‘i 
fi 1876. Vole L.~ © 
| LONDON: 
" J. VAN VOORST, 1, PATERNOSTER ROW. 
1876. 


S 


ABSTRACTS OF CHEMICAL PAPERS PUBLISHED IN OTHER JOURNALS. 


: 
nae 
? 


a 7 titi oy us 


. 


vy of 


wl 


Cuiver; 


LONDON 
HARRISON AND SONS, PRINTERS IN ORDINARY TO HER MAJESTY, ST. MARTIN'S LANE. 


7 peat acon asipsiontte 


ne apr ead aa ate 


CONTENTS 


PAPERS READ BEFORE THE CHEMIOAL SOCIETY :— 


XXX.—On some Points in the Analysis of Potable Waiters. 
By E. Frankland, D.C.L., F.R.S.. 

XXXI.—On the Formation of Anthraparparin By w. i. 
Perkin, F.R.S. 

XXXII.—Notes from the Sethi of the Yoteiine College 
of Science, Leeds. (Communicated by T. E. Thorpe, 
Ph.D., F.R.S.E.). 

1. On the Action of the Copper-zinc Couple on Potas- 
sium Chlorate and Perchlorate By Herbert Eccles 
2. On Thallium Chlorate. By John Muir 
3.. On the Isometric Relations of Thallium By’ A E. 
Thorpe ; ‘ 


ABSTRACTS OF PAPERS PUBLISHED IN OTHER JOURNALS: 
General and Physical Chemistry. 


Salet (G.). Spectra of Nitrogen and Alkali-metals in Geissler’s tubes . 

Berthelot (M.). Rotatory Power of Styrolene : 

Wunder (J.). The Absorption-spectra of Ultramarine 

Budde (E.). Notice on Electricity in Electrolytes ; , 

v. Fitzgerald-Minarelli(A.). Thermoelectric behaviour of Metals ‘ 

Weber (F.). Specific Heats of Carbon, Boron, and Silicon . : 

Witz(G.). Freezing Point of Mercury with Snow and Hydrochloric Acid . 

Pfaundler and Schnegg. Freezing Temperatures of — Acid an 
drates  . : 

Pfaundler (L.). Freezing Mixture of Snow and Sulphuric ‘Acid 

Gernez (D.). Evaporation of Superheated Liquids. 

Maumené (E.). A New Element in the Determination of the Heat of 
Chemical Action ; ; ‘ : ; 

Berthelot (M.). Thermochemistry of ‘Aldehyde ; 

Berthelot (M.). Heat evolved in the Union of Hydrocarbons with Hydr- 
acids and Halogens . ° 

Berthelot (M.). Calorimetric Experiments o on the Action of Sulphuric Acid 
upon Hydrocarbons . : . h : 

Thomsen (J.). Neutralisation- -phenomena of Phosphoric Acid - 

Maly (R.). On the Change produced by Diffusion in the Reaction of a ‘Solu- 
tion of Mixed Salts, and on the Secretion of Acid Urine from Alkaline 


Blood 


PAGE 


825 


851 


856 
857 


li CONTENTS. 
PAGE 


Lescoeur (H.). Gyratory Movement of certain Salts on the Surface of 


Water. . 876 
Missaghi (G.). A Filter for Separating Crystals from Extractive Matter . 876 


Inorganic Chemistry. 


Genger (H.). A Neglected Source of Iodine P :; ; ‘ . 876 
Bertrand(A.). Preparation of Hydrobromic Acid. ; . 877 
Muir (M.M. P.). Solubility of Potassium Perchlorate in Water. . 877 
Muir (M.M. P.). Basic Bismuth Perchlorate  . . 878 


Behrend (Paul). Convenient Method of Preparing Sulphuryl Chloride. 878 
Bruylants (G.). Lecture Experiment exhibiting the Combination of Nitric 


Acid with Oxygen . 878 
Schwarz (H.). Continuous Formation of Nitric Acid from Ammonia and 
Atmospheric Oxygen . . 878 
Storer (F. H.) Ammonia a constant Contaminant of Sulphuric Acid . 879 
Sestini, Fauste. Action of Molten Sulphur on Gypsum and Calcium 
Carbonate ; ‘ , ° ; : j : : . , . 879 
Edmunds (J.). Formation of Ultramarine during the Incineration of Bread 880 
Kern(S.). Action of Magnesium on certain Metallic Salts . : : . 880 
Millot (M.). Ferric and Aluminic Phosphates. : : . . 880 
Kern (S8.). Some Silver-compounds. é . ; : : : . 881 
Nietzki (R.). Preparation of Thallium . : P ‘ ; . 882 
Lecoq de Boisbaudran. The Spectrum of Gallium . ; : : . 882 
Kern (S.) Preparation of Metallic Titanium : ; ; , . 882 
Joly (A.). The Oxyfluorides of Niobium and Tantalum . 883 
Troost (L.) and P. Hautefeuille. Ona Boride of Manganese, ‘and o on the 
Functions of Manganese in the Metallurgy of Iron . : ° . 883 


Mineralogical Chemistry. 


Wohler (F.). Greenland Pachnolite . ; ; : . 884 
vom Rath (G.). The Phacolite of Richmond, Victoria , 885 
vom Rath (G.). A New Development of Anatase —_— from Cavradi in 
the Tavetsch . : 886 
v. Kokscharow (N.). Staurolite from the Ural . 887 
Doelter (C.). Contributions to the Mineralogy of the Fassathal and the 
Fleimserthal . 887 
Kern (8.)._ Recently discovered Iron Ores in Russia. ; ; : . 889 
Schwarz (H.). Goldin Pyrites . 890 
Watson (W.H.). Note on the Chalybeate Water at Sallafield near White- 
haven ; 890 
Baker (W. H.). Analysis of a Swallet in the Empire Mine of the Luzern 
Company. : , - : . 890 
Jissandier (G.). ‘Crystals from Atmospheric Water . 891 
v. Pettenkofer (Max.). Amount of Carbonic Anhydride i in the Air of the 
Libyan Desert ‘ : 891 
Mallet (J. W.). The Gases accompanying Meteorites . : : : . 892 


Organic Chemistry. 
Meyer (Victor). On the Quantivalence and Combining sat ited of Carbon 892 


Erlenmeyer (E.). Oxidation of Carbon-compounds . 893 
Jazukowitsch (H. N.). Action of Oxygen on Coal and Paraffin ; . 894 
Reboul (M.). A New Chloropropylidene . : : : : E . 894 
Lebedew. Polymerisation of Amylene ‘ ‘ ; ; ; . 894 

Schiff (R.). The Additive Products of Aldehyde : , ‘ ; . 894 
Pawloff (D.). Preparation of Ketones : ; : ‘ ‘ . 895 


Classen (L.). Condensation-products of Acetone : ‘ é . 895 


ini i ncaa dik’ 


—_—$ $$ $< 


CONTENTS. 


Lawrenowitsch (G.). Formation of Pinnacone 

Fittig (R.). On so-called Non-saturated Compounds 

Fittig (R.). Relation of Organic Acids to Anhydrides 

Gal (H.) and A. Etard. Formation of the Acid Anhydrides of the Fatty 
and the Aromatic Series by the Action of Pharghest ic Anhydride on the 
Corresponding Acids : ‘ 

Schulze (K.) and A. Ulrich. Selenio: digly collie Acid 

Klimenko (E.). Action of Bromine on Lactic Acid. 

Duval (J.). A New Acid Pre-existing in Fresh Mares’ Milk 

Tscherniak (J.). Monobromo-nitro- “compounds and the Bromo-products of 
Nitromethane . 

Meyer (V.) and J. Tscherniak. " Bromo-derivatives of the Nitropropanes . 

Tscherniak (J.). Tertiary Nitrobutane ‘ ; 

Meyer (V.) and J. Locher. Action of Acids on Nitrated Fatty Bodies 

Tscherniak (J.). Methylnitrolic Acid ; 

Meyer (V.) and J. Locher. Action of Tin and Hy drochlorie Acid on 
Ethylnitrolic Acid and on Nitroform 

Meyer (V.) and J. Locher. Pseudonitrols, the Isomerides of the Nitrolic 
Acids ; ; 

Habermann (J.). " Glutamic Acid ; , 

Engel (R.) and E. Vilmain. Density of Leucine 

Menschutkin (N.). Dialuric Acid ‘ 3 

Bong (Gustay.). On the Prussiates ; 

Engel (R.). Metallic Derivatives of C yanamide and Dicy anodiamide . 

Terreil (A.). Composition of the Black Matter obtained by Calcining 
Potassium Ferrocyanide . ; . = : ; 

Fleischer (E.). On some Double Sulphocyanates : 

Letnii (A.). Action of Iodine on Sulphocarbamide (Sulphurea) 

Maly (R.). Compounds of Sulphocarbamide with Salts. 

Fischer (E.). On Fatty Hydrazin-compounds 

Lubawin (N.). Gly oxaline and Glyoxal 

Tscherniak (J.). Action of Bleaching-powder on | Amines 

Christomanos (A.). New method of preparing —— 

Doebner (O.). Oxidation of Ditolyl 

Wreden (F.). Action of Hydriodice Acid on Toluene 

Lupton (8.). Solubility of Naphthalene in Water. 

v. Atterberg (A.). Action of Chlorine on Nitro- naphthalene 

Radziszewski (B.). Phenyl-butyls and Phenyl-naphthalene 

Wehnen (J.). Derivatives of a- and 6-Dibenzoylbenzene 

Benedikt (R.). Monethyl- and Diethyl- ‘wan 

Kallen (J.). Helenin and Inula Camphor 

Hemilian (V.). Reduction of Dinitrophenol. 

Fittig (R.) and W. Liepermann. Quinones 

Barth (L.). An Ether of Resorcin. ‘ 

Hempel (Carl). Oxidation-products of Terpin : 

Mielck (Bertram). Constitution of Terebic and Pyrote srebic Acids 

Brickner (A.). Dinitroparatoluic Acid ; 

Kupferberg (H.). Conversion of Paraoxybenzoic Acid into ‘Salicy lic Acid . 

Rotering (F.) and Th. Zincke. Conversion of Ketonic Acids into - dro- 
acids by Sodium-amalgam . ° 

Oser (J.) and G. Flégl. A new Condensation- “product of Galle Acid . 

Etti (Carl). The Tannin of Hops. : : ; ; 

Nélting (E.). Aromatic Sulpho-acids ; 

Goslich (C.). Parabromobenzenesulphonic Acid . 

Goslich (C.). Parachlorobenzenesulphonic Acid : 

Kieselinsky (E.). Metachlorobenzenesulphonic Acid . 

Limpricht (H.). Constitution of the Three Amidobenzenesulphonie Acids . 

Egli (W.). Preparation of Benzene-disulphonic Acid ; ° . 

Seutbear (O.). Constitntion of Diphenyli-disulphonic Acid . 

Griess (P.). Action of Potassium Ferrocyanide on Diazobenzene . 


EE 


1 


PAGE 


897 
897 
89s 


899 
899 
900 
901 


901 
901 
902 
903 
903 


904 


905 
906 
906 
907 
907 
909 


909 
910 
911 
911 
911 
912 
913 
914 
914 
914 
914 
915 
915 
916 
916 
917 
918 
918 
921 
921 
923 
925 
926 


926 
926 
927 
928 
929 
930 
930 
931 
931 
932 
932 


1V CONTENTS. 


Ladenberg (A.). Derivatives of Diamines . ; 
Claus (A.). Potassium Cyanide and Organic Haloid Compounds , 
Claus (A.). Derivatives of Sulphurea . ‘ ; 
Rosenstrehl(A.). On the Difficulty of Purifying Aniline 
Witt (O.) Dichloronitraniline . ‘ 
Kern (S.). Manufacture of Methylaniline 
Rosenstiehl (A.). The Isomeric Rosanilines 
Richard. Formation of Aniline-black . 
Ritthausen (H.). Vicin . 
Burt (J. C.). Additional Examination of the Third Alkaloid of HT ‘ydrastis 


canadensis.. 

Schmiedeberg (0. ) and E. Harwack. Constitution and Formation of 
Muscarine . 

Selmi(F.). An Alkaloid occurring in the Brain and Liver and in the “Wild 
Popp 


PPY. 
Wartha (w). Colouring Matter of Litmus . ; 
v. Miller (W.). The Constituents of Liquid Styrax and some of their "Deri- 
vatives . ‘ . 
Brunner (Carl) Chemical Constituents of Angelica Root 
Holmes (K. M.). Chemical Constituents of Gelsemium sempervirens 
Hartzer (P. A.) Chemical Constituents of Zucalyptus ¢ — 
Schaer (E.) and G. Wyse. Camphor of Cubebs . , 
Vogel (A). Nitrogenous Constituents of Malt-extract . : 
Engel (R.). Some Reactions of Nitrogenous Animal Substances 
Schiitzenberger (P.). Albuminoids -— _ ‘ 
Nencki (M.). Indol . 


Physiological Chemistry. 


Deutschmann (R.). Contribution to the Knowledge of Blood-fibrin 
Schmidt (A.). Relation of the Coagulation of Fibrin to the Corpuscular 

Elements of the Blood. Part Il. . 

Friinkel (A.). Relations of Oxygen to the Tissues and the Splitting up of 
Albumin . 

Rohrig (A.). The Function ‘and Decomposition of Fat taken in Food in the 
Blood ° ° . . ; ‘ , , . ‘ ‘ , 

Weiske (K.). Influence of Sheep-shearing on the Digestibility of Food and 
on Nitrogen Metamorphosis. On the Action of Arsenic in Feeding, and 
on Nitrogen Changes. . . 

Liichsinger (B.). Artificial Suspension of Glycogenesis i in Living Animals . 

Pickard (P.). Sugar-formation in certain Marine Animals 

Salkowski (E.). Behaviour of Substances containing Sulphur in the Animal 
Organism. Connection between Chemical Constitution and Physiological 
Action. 

Picard (J.). Conversion of Salicylic into Salicylurie “Acid in the Animal 
Organism : ; : . ‘ : , : : . : ; 

Salkowski (E.). On the Source of Indican in the Urine of Carnivora 

Pfliger (E.). Phosphorescence of Decaying Organisms ; 

Hoppe-Seyler (F.). Fermentative Processes and their Relation to the Life 
of the Organism ° ; ‘ ° ° ‘ , j 

Musculus. The Ferment of Urea 


Chemistry of Vegetable Physiology und Agriculture. 


Boehm (J.). Formation of Starch in the Cotyledons of Cress, — and 
Flax : 

Boehm (J.). "Formation of Starch in Chlorophyll ‘granules ‘ : 

Mercadante (M.). ‘The supposed Transformation of Cellulose into Gum in 


Plants. : j 
Bellucci (G.). Presence of Hydrogen Peroxide in the Juice of Plants . 


PAGE 
933 
934 
934 
934 
935 
935 
935 
936 
936 


937 
937 


938 
939 


939 
939 
941 
942 
942 
943 
943 
944 
944: 


944 
945 
948 
948 
948 
949 
949 
949 
950 
950 
950 


951 
952 


952 
953 


954 
954 


CONTENTS. 


Missaghi (G.). Persistence of the Germinating Power in Seeds . 

Benden (C.). Gas from the Pods of Colutea arborescens . 

Fremy (E.) and P. Déhérain. Researches on the Sugar-beet (2nd year) 

Voelcker (A.). Analyses of Agricultural Materials 

Fray-Bentos Guano ‘ 

Missaghi (G.). Preservation of Grapes i in Spirit . 

Traube (Moritz). Pure Yeast . 

Missaghi (G.). The Emission of Hydrogen during the Formation of Mil- 
dew 

Salkowski and Konig. Unorganised Ferments | 

v. Meyer(E.) and H. Kolbe. The Antiseptic Actions of Salieyli and 
Benzoic Acids in Beer-worts and Urine ; 


Analytical Chemistry. 


Claesson (P.). Barium Hydrate as an Absorbent of Carbon Dioxide 
Voit (C. and L.) and J. Forster. Determination of Water by means of 
Pettenkofer’s Respiration Apparatus ‘ 
Chatin (A.). Causes of Failure in the Detection of Small Quantities of 
Iodine. 
Kopp (E.). Estimation of Chlorine, Bromine, and Iodine in Organic Bodies 
Kern (S.). Estimation of Manganese in Cast Iron : ; : 
Merick (J.). Determination of very small Amounts of Co per . 
Roskell (@.). On the Loss of Copper through Volatilsation in the Cornish 
" Copper Assay . 
Wensish y (F.). Detection of Phloroglucin and Nitrites 
de Vrij J. E.). ere of a as a Reagent for the Determi- 
nation of Quinine . 
Missaghi (G.). Barreswill’ ., Febling’ ., Trommer’ 8, &e., Test for Estimating 
Glucose ‘ 
Liebermann (L. ). Examination for Alkaloids in Cases of Poisoning . 
Lupton (S8.). Analytical Notes :—Tests for Aniline and for Succinic Acid 
-Hager and Kunstmann. Examination of Butter ‘ . . 


Technical Chemistry. 


Erdmenger. The Use of Alkalis in the Manufacture of Portland Cement, 
and the Crumbling or Disintegration of the latter 

Purification of Argentiferous Gold by means of Chlorine , . 

Kent (W.). Chemical Composition of Gases and Slags from Blast-furnaces . 

Le Chatellier. Belgian Iron : : . . : ‘ ; . 

Hampe (W.). Metallurgy of Copper . 

Smith (R F.). Notes on Animal Charcoal 

Braun (O.). The Present State of the Bisulphide of Carbon Industry . 

Graham (A. McDonald). On the Treatment of Filtered Anthracene Oil 

Faye. Explosions in Coal Mines . 

Heilmann (J. J.). Hai-thao, a new Substance used ‘for finishing Cotton 
Materials , : ‘ . . 

Eitner (W.). Use of Sodium Sulphide in Tanning 

Reimann (M.). Aachen Indigo . 

Durrwell (E.)- Adulteration eof Cochineal by Zine Sulphate : 

Dollfus (E.). Manufacture of Sodium Acetate and of Pure Acetic Acid from 
Pyroligneous Acid ; ° . ° ‘ , ° 

Schretzler. Antiseptic properties of Borax . 

Husemann (A.). Thymol as an Antiseptic . 

Endemann (H.). Paracresylic, Carbolic, and Salicylic Acids as Disinfectors 

Kolbe (H.). Practical Applications of — Acid 

Preservation of Meat 

Utilisation of Cracked Pore elain Basins 


ERRATA. 


The asterisk in the second column indicates that the line is counted from 
the bottom. 


Error. Correction. 


| specific ........ eoeeeee| & Specific. 
| 201—208°,.............| at 201—208°. 
specific ............e+..| the specific. 
CHC,H; C,H;CH 


Il I 
COHC,H; C,H,COH 


- COHC,H; C,H,COH 
CHC.H, C,H,CH 


It sesceeseceesceeeeeee| the dioxyanthraquinone 
produced as above 


IEE ho. dé éeéanenescce| Be 
are Tanret 


+ 21°83 + 21°83 
— 278°81 Sav 278 °81 si 
+ 322°58 322 ‘58 F 


+ 32°52 32 “52 
+ 258°78 sav 258 -78 
— 175°38 175-38 f°": 


CONTENTS. 


PAPERS READ BEFORE THE CHEMICAL SOCIETY :— 
PAGE 


L.—Isomeric Terpenes and their Derivatives. (Part V.) By 
G. H. Beckett and C. R. Alder Wright, D.Sc. 


II.—On the Decomposition of Stearic Acid by Distillation ww 


Pressure. By George Johnston . 8 
III.—On Tolyl-phenyl, a new ree By Themes — 
nelley, B.Sc. ; . 13 


IV.—A simple form of Gas- sities for mihentabien | a constant 
Temperature in Air-baths, eee &. By F. J. M. 
Page, B.Sc.. ‘ : ‘ , ° . 24 


ABSTRACTS OF PAPERS PUBLISHED IN OTHER JOURNALS :— 
General and Physical Chemistry. 


Desains (P.) and M. Aymonet. Cold Bands in Dark Spectra . 2 
Wright (A. W.). Spectroscopical Examination of Gases from Meteoric Iron 27 
Carey Lea (M.). Action of the less refrangible —_ of Light on Silver 


Iodide and Bromide . ; 28 
Planté (J.). Electric Currents of High Tension . _— 
du Moneel (T.). Electric Conductivity of moderately good Conductors — 
du Moncel (T.). Electric Conductivity and Polarisation of Minerals . - 29 
Chautard (J.). Magneto-chemical Phenomena in Geissler’s Tubes. . 29 
Thomsen (J.). Thermochemical Researches ‘ ; ° ‘ ; . 
Decharme (C.)._ New Sonorous Flames . : : - 385 
Heumann (Karl). The Distance between Flame and Burner . . 36 
de Luynes (V.) and C. Feil. Researches on Hardened Glass. : . 36 
Paquet (M.). New Densimeter . ; ‘ : ; : 5 : . 
Landerer (J. A.). Blowpipe-stand 37 
Naumann (A.). On the Specific Heat of Gases, with | special reference to 

Mercury Vapour. ° ° 37 


Inorganic Ohemistry. 


Lemoine (G.)._ Chemical Equilibrium between Iodine and Hydrogen . . 38 
de Luynes (V.). Boric Acid ° 38 
Pollacci (E.). On the origin of the Sulphides found in 1 Sulphurous Waters. 38 
Baudrimont (E.). Cryste allised Sodium Monosulphide. . ? ; - & 
Kern(S8.). Strontium Sulphide . ° . 389 
Opl (Karl). Chloride of Lime and its Spontaneous Decomposition ‘ - 89 
v. Bibra. Blac‘ening of Silver Chloride by Light . ‘ . 43 
Reichel (F. G.). Sulphur- compounds of Magnesium and Aluminium i . 43 


Lippmann (E.). On the different behaviour of Iodine to Mercuric Oxide 
under different conditions . : ; . Ake 


jn are neenrttinhsecinn tenets one 


ii CONTENTS. 


von der Planitz (Hans). Action of es and speammmn Acids 01 
Alloys of Lead and Antimony . , 
Fleury (G.). Sodium Arsenate . ; ° 


Santesson (B.). Some Combinations of Niobium . 

Joly (A.). Researches on the Niobates and Tantalates . 

Jean (F.). Preparation of Tungsten and Composition of Wolfram 
Delachanal and Mermet. Ona compound of Platinum, Tin, and Oxygen. 
Deville (H. Sainte-Claire). Ruthenium and its compounds with Oxygen . 


Mineralogical Chemistry. 


Frenzel (A.). Mineralogical Notices . 

Sanderberger (F.). Baryta-mica from the Habschthal i in Salzburg 

Sanderberger (F.). Occurrence of Platinum in Nodules of Brown Iron Ore 
from Mexico . 

Cook (Josiah). Melanosiderite, a a new Mineral Species 

Zerrenner (C.). On Crystal Crusts or Shells : . 

v. Drasche (R.). The Meteorite of Lancé ; 

Crystallographic Notices : 


Organic Chemistry. 


Sabanejeff (A.). Derivatives of Acetylene . 

Pinner (A.). Action of fuming Nitric Acid on Dichlorallylene 

Bourgoin (E.). Chlorobrominated Ethene Chloride ° 

Lieben (A.). Ethidene Oxychloride 

Berthelot (M.). Direct union of Propylene ‘with the Hy dracids . ; 

Nevole (M.). Two Isomeric Butencs obtained by the te of Zine Chloride 
on Fermentation Butyl Alcohol ‘ . 

Lieben (A.). Synthesis of Alcohols by means 3 of Chlorinated Ethers ° 

Silva (R. D.). Reducing Action of a Acid at Low i ave meee 
on Ethers and Mixed Ethers ; 

Kraut (K.). Glycin Derivatives . 

Prévost (EK. W.). Advantageous Method of Preparing Epichlorhydrin. 

Giraud (M.). Examination of Gums and Mucilages 

Roussin (Z.). The Sweet Principle of Liquorice Root . 

Mermet (A.). Some Double Metallic Sulphocarbonates 

Berthelot (M.). Ammonium Acetates F 

Linnemann (E.). Conversion of Acrylic into Lactic Acid . ‘ ° 

Linnemann (E.) and C. Penl. Oxidation-products of Acrolein Bromide , 

Pinner (A.). Production of Malonic Acid from Chloracrylic Ether . 

Claus (A.). Oxidation of Tartaric Acid by Silver Oxide in Ammoniacal 
Solution ‘ a : ; : ° . : ‘ 

Béttinger (C.). Pyroracemic Acid : 

ter Meer (E.). Dinitro-compounds of the Fatty Group 

Bell (C. A.). Potassium Cyanate and Urea . 

Grimaux (E.). Synthetic Researches on the Uric Acid Group ; 

Graebe (C.). Reduction of Aromatic Compounds by a Acid and 
Phosphorus ; 

Krafft (F.). Formation of Bromine Substitution- ‘products : 

Grete (E. A.). Metabromotoluene 

Tiemann (F.) and Benno Mendelsohn. Constituents ‘of Wood- tar Creasote 

Tiemann (F.). Ona mode of Synthesis of Vanillin, and on Hydrovanilloin 
and Vanillic Alcohol ; 

Tiemann (F.). On Ethyl- -vanillin, Methyl- -vanillin, and Coniferyl Aleohol 

Tiemann (F.). and Nagajosi Nagai. Action of Acetic ne on Coni- 
ferin and some of its Derivatives. : ° ° 

Hlasiwetz (H.) and J. Habermann. Arbutin . 


- Lieben (A.). Solid Benzoyl Chloride . 


Wachendorff (C.).  Nitrobenzyl Chloride : 
Kaeta Ukimori Matamoto. Phenyloxycrotonic Acid 


PAGE 


CONTENTS. 


Nélting (E.). Constitution of Benzenesulphonic Acids , 

Lim — (H.). Amidobenzenesulphonic Acids and Derivatives 

Gne (R.). Derivatives of Diphenylamine ; 

Weith and Ebert. Constitution of ‘Tetraphenylmelamine 

Meyer (V.) and G. Ambiihl. Mixed Azo-Compounds 

Friese (P.). Mixed Azo-Compounds ‘ 

Bouchardat (G.). Dry Distillation of Caontchoue 

Ekstrand (A. G.). Retene . ; ‘ : ‘ 
Latour and Cazeneuve. Astringent Principle of Mahogany ° , . 


Physiological Chemistry. 


Matthieu (E.) and V. Urbain. Coagulation of the Blood. Remarks on a 
Note by M. Glénard : 

Schmidt (A.). Further investigations of Blood- “serum, Beg: albumin, and 
Milk, by Dialysis 

Munk (Immanuel). The Formation of Urea in the Liver ; an experimental 
Contribution to the question of the Examination for Urea in the Blood 
and Parenchyma . 

Nencki (M.). On the Amounts of Nitrogen and Albumin in the Milk of 
Women and of Cows 

Gayon (M.). Crystalsin Eggs . 

Seolosubof f (D.). Localisation of Arsenic in Tissues of Poisoned Animals . 

Beaumetz (D.) and Audigé. The Tonic Properties of Alcohols jones 
by Fermentation 

Bert (P.). Influence of Compressed Air on Fermentation : 

Béchamp (J.). On the Microzymes of an Animal at different ages 


Chemistry of Vegetable Physiology and Agriculture. 


Mayer (A.). Exhalation of Oxygen by Plants in the absence of Carbon 
Dioxide , ‘ ; ‘ ; ‘ . ° , . ‘ ; 

Schlesing (T.). Exchanges of Ammonia between Land, Air, and Water . 

Mercadante (M.). Vegetation of Oxalis acetosella, Rumex acetosa, and 
R. acetoselia, in a soil free from potash ; ‘ 

Déhérain (P.). New Researches on Germination. 

Cossa (A.). Germination of Seeds in Nitrous Oxide 

Corenwinder (B.). Bancoul Nuts. 

Hackel (E.). Oil from the Kernel of Aleurites Triloba 

Jean (F.). Substance used for the Adulteration of Guano 

Jeannel (Dr.). Influence of the Roots of Plants on Putrefaction 

Schiitzenberger (F.). Butyric Fermentation produced by or Plants 
in Solutions of Sugar . 

Schaer (E.). Influence of Salicylic Acid and other Antiseptics on Ferments. 

v. Meyer (E.). Experiments on the Arrest of Fermentation by — 
Acid and other Aromatic Acids 

Schnetzler (J. B.). The Action of Borax on 1 Fermentation . 

Duval (J.).. The Mutual Transformation of Microscopic Germs . 

Zoeller (P.) and E. A. Grete. On Potassium Xanthate as a remedy aguinst 
Phylloxera ° ° : ; . : , ‘ 


Analytical Chemistry. 


Ditte (A.). Estimation of Boric Acid . 

Thresh (J. C.). Sulphuric Acid in Vinegar 

Wittstein (G.C.). Analysis and Valuation of Graphite . 
Delachanal and Mermet. Estimation of Carbon Disulphide in n Commer- 
cial Alkaline Sulphocarbonates . 
David and Rommier. Estimation of Carbon Disulphide in the Sulpho: 
carbonates of Potassium and Sodium . 


iv CONTENTS. 


PAGE 
st o-—- (J. C.). New method of Detecting and renee Alum in vane 
Flour . ° : 109 
Roncit (M.). Estimation of ‘Phosphates ‘ - «. 109 
Kern(S.). Estimation of Manganese in Spiegeleisen Iron and Steel. 110 
Patrouillard (C.). Detection of Arsenic in Salts of the Alkalis and ‘Alka- 
line Earths used in Pharmacy . 110 
Gautier (A.). On the complete Separation of Arsenio f from Animal Matters, 
and its Estimation in various tissues . 110 
Vidau (M.). Reactions of Saccharine Matters . : ; 5) ee 
Strohl (M.). The estimation of smali quantities of Glucose . : ‘ . © 
Carey Lea (M.). Detection of Hydrocyanic Acid , 112 
Tiemann (F.) and W. Haarmann. A method of estimating Vanillin i in 
Vanilla . . ‘ . 112 
Weiske (H.). Application of Salicylic Acid to Titration .  . - « ae 
Simpkin (8. J.). Estimation of Tannic Acid ‘ ; 5 : - ae 
Selmi (F.) On the Detection of the Poisonous Alkaloids . ‘ : + pe 
Flickiger (F. A.). Examination of some specimens of Opium . , . 115 
Freire (D.). Estimation of Oxygen in Urine ° ° . ; . . 115 
Garrigou (F.). Skim Milk from Luchon . ; : ‘ ; ‘ - 115 
Cleaver (E. L.). Estimation of Fat in Milk : : ‘ : : . 116 
Allen (A. H.). Butter Analysis . : ; : , ° , . 116 
Chancel (G.). Gummy Matter in RS a ae 
Mellias. Detection of Coloured Red Wines ‘ , ‘ ° ; . 117 
Bretet. New method of detecting Plastered Wines. 117 


Titchborne (C. R. C.). Fluorescence as a means of detecting Adulteration. 118 


Technical Chemistry. 


Leipold (@J.). Photogalvanography , ‘ . 118 
Biichner (C.). Note on the Manufacture of Sulphuric “Acid ‘ ; . 118 
Hofmann (P. W.) Utilising the Iron of Pyrites residues . ‘ 119 
Girard (A.) and H. Morin. The Pyrites — in France in the manu- 

facture of Sulphuric Acid. : ° : . : 2 - 120 
Caustic Soda . ° : . 120 
Massie (M.). Note on the Silicates of Potassium and Sodium. . 120 
Schott (O.). Chemical changes occurring a the a of Glass . 121 
Bauer (A.).. Hard or Toughened Glass : . . 122 
Guhrauer (F.). Calcined Glass . ; ‘ 5 ‘ : . ; . 123 
van Baerle. Water-glass Emery-stone . 124 
Erdmenger (L.). The need which take oo during the Settling of Port- 

land Cement : 124 
Baryta-green . : : ‘ BF ok . 128 
Jetzler (Ch). Recovery of Manganese ‘Dioxide . ; ; . 128 
Hasenclever (R.). The loss of Zinc in Roasting Zinc blende ‘ , . 129 
Rozau. Refining of Lead containing Silver by means of Steam. 129 


Tunner (P.). The use of Iron containing a large amount of Silicon in Besse- 


mer’s process ‘ 3 ‘ ; - 130 
Ledebur (A.). The Welding of Iron . ; : ; —— , . 131 
Neogen, an Alloy resembling Silver ° : ° ‘ ‘ ‘ . 131 
Redman. Protective coating for Ships’ Bottoms . 131 
On the effects of Greasy Condensed Water upon Boilers fed with it, and on its 

Purification . ; 132 
Burfitt’s Composition for preventing Boiler Incrustation | . . 134 
Vohl (H.). On Fish-manure, and on “ Steamed Guano, free from Fat”  . 135 
Meidinger (H.). Inflammability of Coal, and a new Com:pressed Coal - 185 
Examination of an Acid Solution from the overflow of the Vacuum Apparatus 

of a Beet-sugar Manufactory. ° ° . . ; ; : . 135 
Apparatin ; ° ; . . 1386 
Dieterich (E.). Quick ‘method of preparing ‘Straw- w-pulp ; ; ‘ . 136 


Tieftrunk (F.). Gas-tight Cloth . : ° , . 136 


pe ee ee 


JOURNAL 


OF 


THE CHEMICAL SOCIETY. 


PAPERS READ BEFORE THE CHEMICAL SOCIETY. 


I.—Isomeric Terpenes and their Derivatives. (Part V.) 


By G. H. Beckett and C. R. Atper Wricut, D.Sc., Lond., 
Lecturer on Chemistry in St. Mary’s Hospital Medical School. 


§ 1. Peppermint Camphor from Japan. 


OpprENHEIM has already shown (this Journal [1], xv, 24) that this 
substance is an alcohol (menthylic alcohol) of the form CiH,OH, and 
that by the action of dehydrating agents it splits up into water and a 
hydrocarbon, menthene, CioHis, bearing the same relation to terpenes 
that these do to cymene (i.e., containing H, more). 

Through the kindness of Mr. John Moss (Messrs. Corbyn and 
Co.), we received several ounces of crystallised Japanese camphor, 
together with the same amount of the so-called liquid camphor im- 
ported along with the crystals. The crystals were found by Oppen- 
heim to melt at 36°, Mr. Moss observing 39° with the sample sent to 
us as the melting point, and 37°5° as the solidifying point. On at- 
tempting to crystallise the solid camphor from weak; alcohol no 
crystals could be obtained, but an oil separated, which, on exposure 
to air (after separation by a tap-funnel from the aqueous liquid) 
became a mass of crystals. After several weeks’ exposure to air, these 
crystals melted at 42° in a capillary tube, boiled at 212° (corrected ; 
Oppenheim found 210°), and gave the following numbers on com- 
bustion :— 


01945 gram gave 0°5445 CO, and 0°226 H,0. 


Calculated. Found. 
ik ¢axumbes 120 76°92 76°35 
eee 20 12°82 12°91 
WP tacdenseus 16 10°26 _ 


156 100:00 


VOL. XXIX. 


2 BECKETT AND WRIGHT ON ISOMERIC TERPENES 


These crystals were heated with about their own weight of zinc 
chloride, and the distillate, separated from water by a funnel, cohobated 
several hours with the chloride. The product was only very slightly 
resinized, almost the whole distilling below 170°. After cohobation 
with sodium, the greater part distilled between 164°5° to 165°5° (cor- 
rected), and gave the following numbers (Oppenheim gives 163° 
as the b.p. of menthene) :— 

0°1760 gram gave 0°5610 CO, and 0:2120 H,0. 


Calculated. Found. 

Cro eeere Geer 120 86°96 86°94, 

Se Laeasewe 18 13°04 13°38 
138 100°00 


Oppenheim has shown that when menthene is treated with two 
equivalents of bromine, a dibromide is formed which splits up with 
great facility into hydrobromic acid and bromomenthene, which again, 
by the action of caustic potash, forms a hydrocarbon, C,oHys. Inas- 
much as terpenes appear to be uniformly cymene derivatives, it seemed 


‘probable that when four equivalents of bromine act on menthene, a 


tetrabromide might be formed which would split up into cymene and 
hydrobromic acid, thus— ’ 
Cy» HisBry = 4HBr a. CoH. 


This is in fact the case, the action taking place without formation of 
much resinous matter, and the yield of crude cymene being nearly 60 
parts per 100 of the menthene taken (theoretical 97 parts per 100). 
When bromine dissolved in aqueous potassium bromide solution is 
slowly added to menthene, combination takes place readily, with evolu- 
tion of heat, but without the formation of more than traces of hydro- 
bromic acid. At first the colour of the bromine rapidly disappears, 
but after about three equivalents have been added, the red colour dis- 
appears but slowly, and the combination with the last portions of 
bromine takes place only very slowly, being facilitated by heating the 
whole, some hydrobromic acid being thereby evolved. The resulting 
tetrabromide of menthene, or tetrabromodecane, readily splits up on 
heating, in accordance with the above reaction. By simple cohobation 
for a few hours until little or no fames of hydrobromic acid escape, 
and distillation of the hydrocarbon (previously distilled off from a 
black resinous mass simultaneously formed) over sodium, nearly pure 
cymene is obtained. After further purification by treatment with 
sulphuric acid and cohobation with sodium, the cymene boiled almost 
wholly between 175° and 178°, exhibited all the characters of cymene, 
and gave the following numbers : — 


0:2430 gram gave 0°7940 CO, and 02400 H,0. 


Bay - iad 


es 


<= 


= wr a See _ 2 
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Calculated. Found. 
Th> iad eaione® 120 89°55 89°12 
A sae whine 14 10°45 10°98 
CH 134 100°00 


This cymene yielded acetic and terephthalic acids on oxidation with 
chromic liquor, and furnished paratoluic acid with nitric acid (§ 2), 
and hence is identical with the cymene obtainable from the other 
bodies examined in the previous portion of these researches. Its pro- 
duction from menthene is of interest, as showing not merely a con- 
nection between the benzene hydrocarbons and the homologues of 
allylic alcohol (menthylic alcohol belonging to the series C,H»,0), 
but also as being an instance of the passage from a paraffin deriva- 
tive (tetrabromodecane), to a benzene derivative, cymene, by a single 
action of decomposition. 

The liquid camphor received from Mr. Moss yielded the following 
results. On fractional distillation a little distilled below 205°; the 
principal portion passed between 210° and 215°, whilst a smaller 
quantity distilled at 215°—220°, and a little remained non-volatile 
even at 300°; the portion distilling at 210°—215° yielded the follow- 
ing numbers on combustion :— 


0°2185 gram gave 0°6120 CO, and 0°2420 H,0. 


Calculated for CyyH»O. - For CoH 0. Found. 
Carbon...... 76°92 77°92 76°38 
Hydrogen.... 12°82 11°69 12°30 


from which it is evident that some substance less rich in hydrogen 
than menthylic alcohol is also present, the liquid being probably the 
solid camphor kept permanently dissolved in a liquid substance of 
composition CjoH,,0, analogous to and perhaps identical with citro- 
nellol from oil of citronella, which boils at about the same tempera- 
ture. That this is so is rendered further probable from the circumstance 
that on cohobation with zinc chloride this distillate formed water, 
menthene, and liquids exhibiting no constant boiling point between 
180° and above the limits of the mercurial thermometer. The men- 
thene constituted about two-thirds of the product, boiled between 
163° and 167°, and gave the following numbers after distillation over 
sodium :— 


0:2425 gram gave 0°7745 CO, and 0°2850 H,0. 


Calculated. Found. 

Coste <cssccicse ‘O66 87°10 

Hydrogen ........ 13°05 13°06 
Bg 
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These numbers are quite consistent with the presence of a few per 
cénts. of a terpene in the hydrocarbon examined, this latter being de- 
rived by dehydration from the substance C,H,,O in the original oil. 
The liquids of higher boiling point referred to above were similarly 
formed by more or less complete dehydration and polymerisation of this 
constituent; thus a fraction distilling at 245°—255° contained carbon 
83°5, hydrogen 12:0, whilst 3C,;.H,,O0 —2H,0 would require carbon 
84°3 and hydrogen 11:7. 

It was not found practicable to cause the crystallisation of the solid 
camphor from the liquid oil, even when a crystal of the solid body was 
dropped in, and the whole was kept some hours in a freezing mixture ; 
it does not, however, follow from this that the constituent C,>H»O in 
the liquid oil was only isomeric with the solid camphor, as a very 
minute quantity of alcohol or hydrocarbon was found to prevent 
entirely the crystallisation of the solid camphor after it had once 
assumed the liquid state. 


§ 2. On Cymene from Various Sources. 


In former papers specimens of cymene from numerous sources have 
been examined by one of us, and the conclusion has been drawn that 
all the substances are identical with one another and with ordinary 
cymene, being a propyl- (or isopropyl-) methyl-benzene. It has, how- 
ever, been suggested by Oppenheim (Deut. Chem. Ges. Ber., vii, 
625), that the experiments made do not exclude the possibility of some 
of the products being the corresponding diethyl-benzene, as this would 
also yield terephthalic and acetic acids on oxidation. We have, there- 
fore, examined the action of nitric acid on some of these varieties of 
cymene, and find that in all cases paratoluic acid melting near 178° is 
formed. The hydrocarbons examined were boiled for 15—24 hours in 
a large flask, with an inverted condenser attached, with diluted nitric 
acid (1 part acid of sp. gr. 1°42 to 3 of water). On distillation in a 
current of steam, toluic acid passed over, more or less terephthalic 
acid remaining behind. By evaporating the distillate, after super- 
saturating with caustic soda, and adding nitric acid, a quantity of 
crude toluic acid was precipitated, amounting to from 25 to 60 per 
cent. of the cymene used; the actual quantity of toluic acid formed 
was always greater, it being difficult to distil over every trace. The 
crude acid thus obtained was then boiled for several hours with tin 
and hydrochloric acid to reduce any nitrotoluic acid present, and was 
finally recrystallised from boiling water after two or three successive 
solutions in ammonia and precipitations by hydrochloric acid. The 
following melting points and analytical numbers were obtained :— 
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A. Toluic acid from cymene from hesperidene dibromide (hydro- 
carbon of oil of orange-peel). 

B. Toluic acid from cymene from myristicene dibromide (hydro- 

- carbon of nutmeg oil). 

C. Toluic acid from cymene prepared from cajeput oil by phos- 
phorus pentasulphide. 

D. Toluic acid from cymene from the dibromide of citronellol (oxi- 
dised constituent of citronella oil). 

E. Toluic acid from cymene from myristicol by phosphorus penta- 
chloride (oxidised constituent of nutmeg oil). 

F. Toluic acid from cymene from absinthol and zine chloride 
(oxidised constituent of wormwood oil). 

G. Toluic acid from cymene from tetrabromodecane from menthene 
(supra). 

A. B. C. D. E. F. G. 
Corrected melting point 
in capillary tube .... 178° 177:5° 179° 178° 178° 176:5° 178° 


A. 0°3330 gram gave 0°8650 CO, and 01770 H,0. 


B. 0°3350 - 0°8700 ™ 01820 ,, 

C. 0°2640 rs 0°6860 ™ 01450 ,, 

D. 0°3195 ‘i 0°8305 ”. 01735 _,, 

F. 0°3125 - 0°8150 ie 01730 ,, 

G. 0°3045 - 0°7845 ‘ 01685 _,, 

Calculated. Found. 
“ es er ee Sie we 

Dicsaw da 96 70°59 70°84 70°82 70°84 70°89 71:12 70°26 
Mates ° 8 5°88 590 604 610 603 615 615 
O.. 32 23°53 _- — — —_—- —_—-_ — 
C,H,O, 136 =©100°00 


It is noticeable that the melting point of toluic acid has been given 
by different observers at various temperatures between 170° and 178°. 
With pure substances dissolving in ammonia toa perfectly colourless 
solution, we have uniformly found that the uncorrected melting point 
lies near 176° to 177°, giving with the thermometers used (4 for each 
observation) 178°—179° as the corrected value. Small quantities of 


colouring matter, &c., lower the melting point, and the presence of 
bromotoluic or nitrotoluic acid has the same effect. 

It is also noticeable that whilst from the analytical numbers and 
boiling points of the cymenes used, together with their identical 
physical properties as observed by Dr.Gladstone, there was every 
reason to believe that each specimen was as nearly chemically pure as 
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such bodies can ever be obtained; nevertheless some specimens ac- 
quired a yellowish tint, more or less marked, on keeping in well- 
closed bottles for several months, whilst others remained colourless. 
The most coloured specimen examined was F, and this yielded a tonic 
acid exhibiting a lower melting point and a higher percentage of carbon 
than any other sample. In nearly every case, too, the percentage of 
carbon found in the toluic series is slightly higher than the calculated 
value. 

Taking into consideration the results obtained in this and the pre- 
ceding four portions of these researches, together with those of 
Barbier, Oppenheim, Kekulé, Fittica, Beilstein and Kupffer, 
Riban, G. Williams, and others, it may be concluded that by the 
action of a large number of agents on terpenes and bodies related to 
them, absolutely the same cymene results, this cymene being identical with 
the paramethylpropyl benzene recently obtained synthetically by Fittica 
by acting with sodium on a mixture of nermal propyl bromide and 
solid parabromotoluene melting at 29°. 

Since at least four distinct isomerides of formula CyH,, can, by 
losing H2, produce the same cymene, and as only three such isomerides 
can be readily predicted from Kekulé’s benzene formula, cymene 
being viewed as a 1 : 4 derivative, it results that in the production of 
cymene from at least one of these terpenes (and therefore possibly in 
the production of cymene from all its sources), the reaction is not so 
simple as would at first sight appear, but that it belongs to that class 
of reactions where “ change of position ”’ is said to occur, 7.e., in the 
symbolic representation of which, groups of symbols not otherwise 
affected must be made to alter their relative positions. 


§ 3. On Clove-oil Hydrocarbons. 


In order to see if polymerides of terpenes of the C,;Hy series 
are capable of giving rise to cymene, a specimen of the hydrocarbon 
contained in clove oil, kindly presented by Professor Church, was 
examined. The corrected boiling point of this was found by Pro- 
fessor Church to be 253°9°, a number quite corroborated by our own 
observations. The vapour density of this substance clearly indicated | 
that its formula is C,;H», .e., that it belongs to the series of sesqui- 
polymerides of terpenes, or cedrenes, as they may be conveniently termed. 

On treating this body with bromine, in quantity requisite for the 
reaction 


2C:;Hy + 3Br, = 6HBr ob 8C Hi, 


combination ensued, a yellowish oily heavy liquid resulting. Much 
heat was evolved, but little or no hydrobromic acid was formed whilst 
the whole was kept cooled ; on heating, however, torrents of hydrogen 
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bromide were given off. On distillation, a quantity of brown resinous 
matter was left, not volatile at 300°, whilst a liquid distilled over at a 
lower temperature. This was cohobated until the fumes of hydro- 
bromic acid almost ceased to be evolved, and then mostly distilled 
between 240° and 270°,:a little resin being left. No trace of cymene 
could be isolated by fractional distillation. The greater portion 
boiled between 250° and 260°, and after cohobation with sodium 
yielded numbers showing that hydrogen had been removed from the 
hydrocarbon by the bromine. 
02170 gram gave 0°7035 CO, and 02190 H,0. 


Calculated. Found. 
Giissacce Tee 89°11 88°41 
2 ey 22 10°89 11°21 


as 


202 100-00 


Nitric acid acts energetically on the clove hydrocarbon, producing 
a yellow resinous mass. By boiling the hydrocarbon with diluted 
nitric acid, no trace of toluic or of terephthalic acid seems to be 
formed, and nothing could be obtained in a fit state for analysis from 
the products of the action. 


§ 4. On the Liquid Oil from Camphor Sublimation. 


Through the kindness of Dr. Armstrong, we received a quantity 
of the liquid which drops from the mass of camphor formed during 
the process of sublimation. On continued fractional distillation this 
separated into a liquid boiling between 170° and 180°, slightly impure 
camphor separating in crystals from the distillate at 210°—220°, and 
resinous substances of higher boiling point, these latter being appa- 
rently formed chiefly by the action of heat on some of the constituents 
of the liquid. 

The portion distilling at 170°—180° was cohobated with sodium and 
then distilled almost constantly at 170°; on combustion it gave num- 
bers indicating that a terpene was the main constituent, a little of an 
oxidised body, probably of composition C,oH,sO, and analogous to or 
identical with cajeputol (which is not affected by boiling with 
sodium), being likewise present. 


Calculated for 5C oH + C,9H,30. Found. 
re 86°21 86°04 
Hydrogen .... 11°76 12°20 


Apparently little or no cymene was present. On treatment with 
dilute nitric acid, a minute quantity of toluic acid was obtained (less 
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than 0°5 per cent.): hence not more than 1 per cent. of cymene could 
have been present’ in the fraction. 

The fraction passing at 220°—230° gave numbers approximating to 
those required for CyH,,O, 


Calculated. Found. 
Carbon... 2.05 80°00 78°20 
Hydrogen .... 9°33 9°25 


whilst the resinous substances of higher boiling point appeared to be 
formed from this constituent and the C,H sO body by partial dehy- 
dration; thus the portion distilling at 250°—260° gave numbers 
agreeing with CyHyO, or CH yO + 2C)His0 — H,0. , 

It hence results that the liquid camphor oil is a complex mixture, 
probably containing a hydrocarbon of the terpene series, a body 
having the composition of the hydrate of a terpene, CyH,.O, and a 
liquid oil containing less hydrogen than camphor, together with much 
ordinary camphor. 


II.—On the Decomposition of Stearic Acid by Distillation under 
Pressure. 


By Georce JoHNsTON (Student in the Yorkshire College of Science, 
Leeds). 


It has been shown by Heintz, Chevreul, and others, that stearic 
acid may be distilled under atmospheric pressure with little alteration. 
Chevreul found in the distillate upwards of 96 per cent. of unaltered 
stearic acid; according to Heintz, small quantities of acetic, butyric, 
and a fatty acid of lower melting point than stearic acid (60°—61° m.p.) 
are formed, together with carbon dioxide, water, hydrocarbons of the 
series C,,H>,, and ketones. 

Berthelot has observed that stearic acid, when heated in a sealed 
tube to 300°—3830°, does not alter either in appearance or melting 
point, nor give off either gas or water, although formic acid, a member 
of the same series, is resolved into carbonic oxide and water. And 
more recently, Thorpe and Young (Proceedings of the Royal Society, 
vol. xx, p. 488), in their researches on paraffin, have remarked that 
paraffin may be heated under similar conditions without alteration. 

But in Berthelot’s experiment, the acid was simply heated. I was 
induced to try if distilling it in a sealed tube would not be attended 
with decomposition. After four distillations in a sealed tube, the acid 
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was resolved into substances which remained liquid at the ordinary 
temperature, while a mass of black carbonaceous matter was left in 
that part of the tube which served as retort. A comparatively large 
quantity of water was formed, and gas was also evolved in considerable 
quantity; it burnt with a bright flame on opening the tube and apply- 
ing a light. On repeating the experiment of Chevreul, I found that 
the acid may be distilled ten times under atmospheric pressure without 
reducing its melting point more than 10°. 

The acid used in these and the following experiments was a fine 
sample of commercial stearic acid, for which I am indebted to 
Mr. W. Lant Carpenter. 

The further decomposition of the acid was conducted in a copper 
tube, which is represented in the accompanying sketch. (A) is the 
bulb of the retort, (B) the condenser, and (C) a stopcock which may 
be screwed on and off at will. 


When the stearic acid is to he introduced, the stopcock is taken off, 
the acid melted and run in, or cut into small pieces and pushed down. 
The tube is then heated and inclined, so that the acid may melt and 
flow into (A). The stopcock is now screwed on, and the condenser 
placed in water, that part of the tube which leads to the stopcock 
being kept cool by a jet of water. Heat is applied to the retort (A) ; 
the acid distils condensing in (B). When all has passed over, the 
acid is run back into (A) by heating the condenser and inclining the 
tube. This operation is repeated until the acid introduced is com- 
pletely decomposed, that is until when the cock is unscrewed so as to 
allow the gas to escape, the substances formed may be poured out as a 
liquid. <A fresh quantity of acid is then melted into (A), and the 
process repeated until sufficient liquid is obtained for examination. 
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If the gas which is formed be allowed to escape now and then, by 
opening the cock, the decomposition proceeds very slowly. It is 
highly favourable to decomposition, therefore, that the distillation be 
conducted under pressure. And it is necessary that it be distilled, not 
merely heated; for when the tube is heated and placed in such a 
position that the distillate flows back into the retort, its melting point 
is but little lowered. This, indeed, is a confirmation of Berthelot’s 
and of Thorpe and Y oung’s observations, before stated. 

When a quantity of liquid, sufficient to work upon, had been 
obtained, I found that for every five grams of oil formed there was one 
gram of water present. 

These were separated by means of a separating funnel, and the oil 
perfectly freed from water, by leaving it for some time in contact with 
fused calcium chloride. The oil had a light brown colour. When 
quite dry it was distilled, the distillate being collected in three portions 
to begin with, namely, below 100°, between 100° and 200°, and 200° 
and above. Each of these was again separated into portions, the 
boiling points of which differed by 20°, that is to say, collected first up to 
40°, then between that and 60°, from 60° to 80°, andso on. The distil- 
lates between 100° and 200° were proceeded with first, and further 
divided into every 5°. After repeated fractionation, a liquid was sepa- 
rated, boiling at about 125°, and thinking this was octane, a weighed 
quantity of the liquid was brominated, to determine whether any of the 
corresponding olefine was mixed with it, or not. The bromine was 
largely absorbed, the oil having to be placed in a freezing mixture to keep 
it cool. Calculating from the amount of bromine absorbed, almost half 
of the liquid was an olefine. This brominated liquid was then dis- 
tilled, and all boiling below 130°, collected apart ; when this point was 
reached the distillation was stopped. The distillate was left in contact 
with metallic sodium for fifteen hours, and afterwards distilled thrice 
from fresh portions of the same metal, in order to free it completely 
from bromine. A combustion analysis of it now gave the percentage 
composition of C,H, The brominated compound was distilled in a 
current of steam, and after drying, the bromine present was almost 
equal to that in C,H,,Br2,. These two results show that 125° fraction 
was a mixture of octane and octylene in nearly equal proportions. 

The liquid boiling below 125° was a mixture of three others, which 
on being separated, boiled about 35°, 65°—70°, and between 95° and 
100°. The 35° fraction, being very volatile, was at once combined 
with bromine. The dense oily liquid formed was washed with dilute 
caustic ‘soda solution to remove excess of bromine, then with water, 
and dried by means of calcium chloride. It was now distilled and the 
bromine estimated in that portion which came over between 189° and 
190°, and found to correspond with the theoretical percentage in 
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amylene bromide. The other two fractions proved to be a mixture of 
hexane with heptylene, and heptane with heptylene. 

After long-continued fractionation, liquids were separated boiling at 
about 145°, 165°, 185°, 205°, 225°, 245°, and 265°. A small quantity 
of liquid from the lower fractions was heated with metallic sodium to 
ascertain if oxygenised substances were present, but after prolonged 
boiling the sodium was scarcely acted upon. On repeating this with 
portions of the higher-boiling liquids, the sodium was acted upon to a 
very considerable extent, showing, therefore, that oxygenised bodies 
were present. Supposing these to be organic acids, a known weight of 
each was boiled for about forty minutes with a known volume of 
standard caustic potash solution, and after removing the uncombined 
oil, the excess of alkali was estimated by means of a standard solution 
of sulphuric acid. In each case this was almost equal to the original 
quantity. There was no appearance of action between the potash and 
the oils boiling below 185°; in this it was very slight, and in the 
higher also very little. On adding an excess of sulphuric acid to the 
alkaline solution, it became turbid, and after standing for a while, a 
small quantity of light brown flocculent matter collected at the surface. 
This was greater the higher the boiling point of the fraction, but even 
in the highest much too small for examination. The oils were then 
washed with distilled water to rid them of alkali, dried by calcium 
chloride, and treated in precisely the same manner as the 125° fraction. 
In this way it was found that they were a mixture, in almost 
equal proportions, of the following paraffins, with the corresponding 
olefines. 


Paraffins. Olefines. 
Cy Ho Cy His 
CH CyoH2 
Cy), Hoy Cy He 
C,sHs. Ci.Hx 
Ci3H og C 3H. 
CH C,,Hos 
CisH32 CisH 30 


On adding acid sulphite of ammonium to the intermediate fractions 
boiling about 160°, 180°, 220°, 250°, and 270°, crystalline precipitates 
were formed in all cases, with the exception of the 160° fraction, in ‘ 
which there was not the slightest turbidity. 

The gas consisted of a mixture of the lower paraffins and olefines, 
vapour of water, and carbonic anhydride. 

It appears, therefore, that stearic acid, by repeated distillation under 
pressure, is completely decomposed into hydrocarbons of the C,H,, , 2 
and C,H», series, water and carbon dioxide; the small quantities of 
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acids and ketones found with the higher boiling paraffins being inter- 
mediate products in the decomposition. It is highly probable that 
after one or two distillations, the stearic acid splits up into lower acids 
of the same series, and ketones, just as Heintz has shown that it does 
under atmospheric pressure, and that these in their turn suffer decom- 
position as the distilling process is continued, producing hydrocarbons, 
water, and carbon dioxide. 

It is not difficult, I think, to understand the influence of distillation 
and pressure in the decomposition. It is well known that when vapour 
of water is heated to a high temperature, it is partly resolved into 
hydrogen and oxygen, the ratio of decomposed to undecomposed 
vapour being definite for a certain temperature. If the temperature 
be raised, the ratio of decomposed to undecomposed vapour is increased, 
if it be lowered gradually, the separated hydrogen and oxygen re-com- 
bine until the ratio corresponding to the lower temperature is reached. 
Carbonic oxide is also decomposed when strongly heated, and if the 
mixture is quickly cooled below the temperature at which carbon and 
oxygen unite, carbon is deposited: if gradually cooled, the carbon is 
not removed from the sphere of action, but re-combines with the oxygen, 
and no deposit is obtained. Similarly Bunsen has shown that at a 
very high temperature carbonic oxide and oxygen do not combine ; 
that when a certain lower temperature is reached, combination, but 
only to a limited extent, ensues; and that on further cooling the 
mixture, a still greater proportion of the gases combine: he has 
shown, in fact, that the combination or dissociation is greatly influenced 
by temperature. 

In the same manner, when stearic acid is heated it is converted into 
vapour. If the temperature of this be high enough, the acid is partly 
decomposed, and sudden cooling, in the condenser, prevents the reunion 
of the products; if it be gradually cooled, recombination takes place. 
From the behaviour of water and carbonic oxide (and, of course, of many 
other substances under similar circumstances), it is to be expected that 
a higher temperature would produce a greater decomposition of the 
acid vapour. Now, this higher temperature would be gained by in- 
creasing the pressure under which the acid distils, since the boiling 
point of a liquid depends upon the pressure. The decomposition is, 
therefore, a case of dissociation at a high temperature, and depends 
upon the removal from the sphere of action of the dissociated sub- 
stances before they can reunite. 

I have to thank Professor Thorpe, at whose suggestion this inves- 
tigation was undertaken, for his valuable assistance and advice. 
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IIIl.—On Tolyl-phenyl, a New Hydrocarbon. 


By Tuomas Carneiey, B.Sc., F.C.S. 


At the suggestion of Professor Kekulé, to whose kindness I have 
been much indebted, I undertook to prepare and investigate the hydro- 
carbon which forms the member intermediate beiween diphenyl and 
ditolyl, and the results which I have so far obtained form the contents 
of this paper. 

From its constitution, the name tolyl-phenyl, phenyl-methyl-benzene, 


C.H, { a is ascribed to the new hydrocarbon, of which three modi- 


fications are possible, viz., those in which the side chains occupy the 
positions 1: 2, 1: 3, and 1:4 respectively. It is the (1: 4) com- 
pound which I have prepared and to some extent investigated. The 
(1:2) derivative has, however, quite recently been obtained by 
Barbier (Deut. Chem. Ges. Ber., vii, 1036), by the action of sodium 
on a mixture of bromobenzene and the liquid modification (1: 2) of 
bromtoluene. The substance he obtained was a liquid boiling at 
(258°—260°), and was called by him phenyl-cresyl. No derivatives, 
and scarcely any of the properties of the hydrocarbon itself were 
described by him in the paper referred to, for he appears to have pre- 
pared it chiefly to investigate the action of heat on it. 

The hydrocarbon described in the present paper is the (1 : 4) com- 
pound, and was prepared by the action of sodium on a mixtnre of 
bromobenzene and pure (1: 4) bromotoluene dissolved in pure ether, 
according to the equation :— 


C.H;.Br + CHL { _ + Bao + CoH { He 


The reaction had been previously tried by using benzene (dried over 
sodium) in various proportions, in place of ether, but it was always 
found that the reaction took place very slowly, and to a partial extent 
only, even after five or six days’ standing in contact with the sodium. 
With ether, however, the reaction commences shortly after the mixture 
had been brought in contact with the sodium, and goes on steadily, 
and even violently, if the vessel be not kept cool, to the end. 

The ether used was washed first with dilute caustic soda, and then 
several times with distilled water, distilled, and then dried first over 
calcium chloride, and finally over sodium. 

The bromobenzene and (J : 4) bromotoluene were prepared in the usual 
manner, the latter being separated from the (1: 2) modification by 
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crystallising out several times. Previous to being used, they were 
dried by long standing over calcium chloride. 

In all the experiments the two bromides were mixed in molecular 
proportions as required by the above equation, and the mixture, dis- 
solved in a measured quantity of ether, submitted to the action of a 
weighed quantity of sodium (rather in excess of the calculated 
quantity) in a round flask fitted with a reversed zondenser and im- 
mersed in cold water, to moderate the reaction. The sodium before 
acting on the mixture, was cut into very thin slices. The following 
are the experiments made with ether as diluent :— 


(a.) 321 grms. ring were used, the sodium being added 
3 


300 4, OcHy { Br gradually, during the course of several 
9% Na hours, to the mixture of bromides and 


3 vols. of ether J ether. 


After all the calculated amount of sodium had been added, and the 
reaction appeared complete, a small additional excess of sodium was 
added, so as to ensure as much as possible of the bromides being acted 
on, and the whole allowed to stand over night, when it was found that 
the last addition of sodium had scarcely been acted on at all. The 
clear reddish-brown liquid was poured off and distilled on a water- 
bath till the thermometer rose to 70°, the distillate coming over below 
this point being used to wash the residue of sodium and sodium 
bromide ; the washings, when clear, were drawn off, and added to the 
rest of the liquid, which was again distilled till 70° was reached ; and this 
was repeated several times. The crude liquid boiling above 70°, con- 
sisted of unchanged bromides, and the products of the reaction, viz., 
benzene, toluene, diphenyl], tolyl-phenyl, ditolyl and high-boiling pro- 
ducts. After one fractionation it gave the following results :— 


Grams. 
Total hydrocarbon which could be theoretically obtained 
from the amount of bromides used...........+.. = 344 
Weight of crude hydrocarbon obtained ............4. = 358 
Calculated 
Grams. amount. 
Weight of distillate (70°—200°), consisting of 
benzene, toluene, and unchanged bromides = 154 = 44°8 p.c. 
Weight of distillate (200°—320°), consisting of 
diphenyl, tolyl-phenyl, and ditolyl ...... = 102 = 29°7 p.c. 
Weight of distillate above 320°............4. = 102 = 29°7 p.c. 


24 ames: 
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(b.) 173°3 grms. C.H;.Br 
CH; | were used, the sodium, cut as before, 
1887 4, Colle { Br into thin slices, was added all at once 
51:0 ,, Na | to the ether, and then the mixed 
3 vols. of ether J 
bromides poured on to the top of it. The reaction commenced almost 
immediately. The mixture was allowed to stand all night, and then 
the clear liquid poured off and treated as in the previous case. The 
results obtained were as follows :— 


Calculated 

Grams. amount. 

Weight of hydrocarbon theoretically obtainable = 185°3 —_-— 
- crude hydrocarbon obtained ...... = 180°0 —_— 

a fraction (70°—200°) .......seeee = 775 = 418 pec 

om * (200°—320°) ......cceeee = 485 = 261 ,, 

= o PGE a ccccdnccesses = $40 = 21 ,, 


(c.) 91:8 grms. C,H;.Br 
CH, | were used, and the operation carried 
1000 » Oi ‘ Br jw as in the previous case. The re- 
270 , Na | sults obtained being as follows :—- 
2 vols. of ether J 


Calculated 

Grams. amount. 

Weight of hydrocarbon theoretically obtainable == 98°2 — 
ua crude hydrocarbon got.......-.... = 114°3* — 
ae fraction (70°—200°).......eeeeeee = 47:0 = 47-9 pc. 
i - (200°—320°) .....seeeeee = 365 = 37:2 pe. 
“ J CGE TT ‘ste dvenken sede = 308 = 31° p.e. 

The total of (a), (b) and (c) gives the following :— 

Calculated 

Grams. amount. 

Theoretical weight of hydrocarbon .......... = 627:0 —_ — 
Total mixed hydrocarbon obtained .......... = 652°0 _ — 
», fraction (70°—200°) .......c00 eecees = 2780 = 444p.c 
- 9 (2O0O°—BOG") 2. no rccccccccees = 187:0 = 298 ,, 
a a Peres orre TTT Tre = 1870 = -298 ,, 


The above figures show that of the three operations, the best result 
is obtained by using as small a quantity of ether as is sufficient to 
moderate the reaction, and by acting on only small quantities of the 
bromides at once. 

The different portions of hydrocarbon obtained as above were then 


* This rather large excess is probably owing to more of the bromide remaining 
unchanged than in the previous experiments. 
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submitted to a systematic and oft-repeated fractional distillation, com- 
bined with a fractional crystallisation of the diphenyl from the new 
liquid hydrocarbon, tolyl-phenyl, by the use of a freezing mixture of 
ice and salt. 

The tolyl-phenyl was finally obtained in two portions, boiling at 
(258°—263°) and (263°—267°) respectively, the former containing a 
trace of diphenyl (and was used in the experiments on the oxidation 
of the hydrocarbon), while the latter consisted of pure tolyl-pheny]l. 
In all the fractionations with the exception of the first two or three, 
the temperature always rose suddenly from 267° to above 270°, when 
ditoly]l, which has been given as boiling from 272° to 288°, began to 
come over. It was difficult, however, to get the tolyl-phenyl quite 
free from diphenyl, which boils, according to different accounts, from 
240° to 254°; whether this end had been attained or not could, how- 
ever, with some certainty be ascertained by freezing the substance in 
a mixture of ice and salt, when diphenyl, if present, could be detected 
by its forming crystals which were not quite colourless, but opaque 
and milky, and of different form to those of the tolyl-phenyl, which 
crystallised in moderately large and perfectly clear and colourless 
octahedrons (?). 

The several distillates, after the final fractionation, gave on weighing, 
the following results :— 


Calculated 
amount of 
Grams. ~ hydrocarbon. 


(70°—140°) consisting chiefly 
of benzol and toluol...... = 210°0 = 33°5 p.c. 

(140°—230°) consisting chiefly 

of unchanged bromides .. = 133°0 = 21:2 ,, 
(230°—258°) consisting chiefly 
of diphenyl (m.p. of crys- 

tals = 67°—68°)........ = 420*%= 6°7 ,, 

United fractions 

between .... (258°—270°) consisting chiefly 


of tolylphenol .......... = 560/= 89 ,, 
Ditto ........(270°—290°) consisting chiefly 
ee rr = 180)/= 29 ,, 
BPD scenes .. Products boiling above 290°.. = 190°0 = 303 ,, 
649 0 


* The three results included in the bracket are a little too high, as they contain, 
in addition, a very small quantity of hydrocarbon got from a previous operation, 
but no more, if as much, as would make up for the loss sustained during the succes- 
sive fractionations of the portions boiling at these temperatures. 


itty gence ee 
ia 


(as 


A NEW HYDROCARBON. 17 


Grams. 

Weight of hydrocarbon which could be obtained 
from the weight of bromides acted upon ...... = 559°0 
Weight of unchanged bromides ...........0000% = 133°0 


Total.... = 692°0 


From the above it will be seen that the yield of the new hydrocar- 
bon was only a very poor one, for supposing that the reaction had 
gone on theoretically, and that 2 molecules of tolyl-phenyl had been 
produced to one molecule each of diphenyl and ditolyl, then a yield 
of 50 instead of about 9 per cent. of the total hydrocarbon ought to 
have been got. The chief products, however, were in fact benzene 
and toluene (notwithstanding that all the materials used were very 
carefully dried) and high-boiling substances, while about } of the 
bromides remained unchanged, even though an excess of sodium was 
always present. 

The pure toly]-phenyl, obtained as above described, and boiling at 
(263°—267°) after standing over sodium, was analysed with the fol- 
lowing results :— 


(a.) Weight of substance taken = 0°1655 grm. (weighed out in 
small bulb with capillary tube). 
a H.0 obtained = 0°1095 grm. 
‘s CO, ” = 0°5585_,, 


(0.) Weight of substance taken = 0°1620 grm. (weighed out in 
small bulb with capillary tube). 
™ H,0 obtained = 0°1065 grm. 
a CO, " = 0°5465__,, 


(c.) Weight taken = 0°1375 grm. This gave 00905 grm. H,0. 
An accident prevented the determination of the carbon. 


(d.) After the hydrocarbon had been distilled over sodium. 
Weight taken = 0:1255 grm. (weighed out in a wide open 


tube). 

» Of H,O obtained = 0°0825 grm. 

» of CO, - = 0°4255__,, 
From which it follows :— 

Found. 
Calculated. ~ (a) (b.) (c.) (.) ~ 

Che eseeas = 92°86 92°04 92°00 — 92°47 
Tb? +s0000 = 714 7°35 7°30 7°31 7°30 


Properties of Tolyl-phenyl—The hydrocarbon is a colourless refrac- 
tive liquid of a pleasant aromatic odour. It solidifies in a freezing 
VOL, XXIX, c 
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mixture to a mass of pretty large colourless crystals (octohedrons ?), 
which melt at (— 2°) to (— 3°) C. It boils at (263°—267°), uncor- 
rected. It is slightly heavier than water, its spec. grav. at 27°C. 
being 1:015. It is insoluble in water; soluble in alcohol, ether and 
glacial acetic acid. 

Behaviour on Oxidation. —In order to investigate the behaviour of 
the new hydrocarbon on oxidation, a few grams of the portion boiling 
(258°—263°), and containing a trace of diphenyl,* were placed, together 
with a moderately large quantity of dilute nitric acid (1 to 3°5 of 
water) in a round flask fitted with a reversed condenser, and gently 
boiled for six days, the fine needle-shaped crystals of the acid which 
separated out, being removed after every two days’ boiling. 

They were freed from unchanged hydrocarbon and nitro compound, 
which is also formed, by conversion into the sodium salt, from which 
the acid was obtained by precipitation with hydrochloric acid, in the 
form of white flakes; it was filtered, washed with cold water and 
dried. 

(a.) A portion of it, after sublimation and twice crystallising from 
hot dilute alcohol, melted at (209°—211°), and resolidified at (207° 
—208°). 

(b.) Another portion, after twice purification through the ammonium 
salt, melted at about 217°, and resolidified at 216°; after sublimation 
however it melted a few degrees lower, viz., at (211°—213°), and 
solidified at (208°—209°). 

In order to avoid the formation of any nitro-compound, from which 
it was difficult to get the acid free, a small quantity of the hydrocarbon 
was next oxidised by dissolving in glacial acetic acid, and adding an 
equal weight of chromic acid. The reaction went on moderately at 
the ordinary temperature, and was completed by heating for a few 
minutes. On cooling, the liquid was largely diluted with water, when 
the acid and unchanged hydrocarbon were thrown down; they were 
allowed to settle and filtered off; the residue was slightly washed with 
water, heated with ammonia, and filtered; the filtrate warmed with 
animal charcoal; the solution again filtered ; and the acid precipitated 
by hydrochloric acid. After washing, drying, &c., it melted at (208°— 
212°), and on analysis gave the following results :— 


Calculated. Found. 
Cis eo eeeene = 78°78 78:18 


Hy eeceoevese — 5°05 5°31 
O, a ee = —_— ‘eb 


* (The small quantity of diphenyl which the hydrocarbon used contained, 
would remain unchanged by boiling with dilute nitric acid, or if oxidised at all 
would yield benzoic acid, which could be separated from the diphenyl-carbonic acid 
produced by the oxidation of the tolyl-phenyl.) 
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An analysis of the silver salt gave 35°24 per cent. Ag instead of 
35°41. 

From the above results it follows that the first product of the oxida- 
tion of tolyl-pheny] is (1 : 4) diphenyl carbonic acid, thus— 


C,H; C,H; 


| | 
C:H,—CH,; C.H,—COOH. 


The melting point which I have obtained for this acid varies, how- 
ever, from 208° to 217°, according to the method of purification; that 
of (1:4) diphenyl carbonic acid, as found by Schultz (Ann. Chem. 
Pharm., p. 213, vol. 174) is (216°—217°), and as found by Doebner 
(ditto, p. 112, vol. 172) (218°—219°). In all its other properties it 
resembles the (1:4) diphenyl carbonic acid of these chemists. It sub- 
limes readily at a moderately high temperature, forming beautiful 
needle-shaped crystals ; it is almost insoluble in cold water and only diffi- 
cultly soluble in hot water, from which it separates on cooling in needle- 
shaped crystalline groups; it is less soluble in an acid solution than 
in pure water, hydrochloric acid precipitating it from solution in the 
latter; it dissolves easily in alcohol and ether. It forms an almost 
entirely insoluble calcium salt, a difficultly soluble ammonium salt, and 
an insoluble white amorphous silver salt. On heating with anhydrous 
lime, it gives a good yield of diphenyl], together with a small quantity 
of higher-boiling products; the diphenyl obtained, after purification, 
melted at 70°—73° and another portion at 71°5°—74:5°, the melting 
point of diphenyl being 70°5°. 

In order to see what the final product of the oxidation of tolyl- 
phenyl was, a portion of the hydrocarbon was dissolved in glacial acetic 
acid and an excess of chromic acid gradually added. After the reaction 
appeared complete, the liquid was very gently warmed fora minute or 
two, and when cool largely diluted with water ; the greenish-white pre- 
cipitate produced was separated from the liquid and washed with water ; 
and the acid was extracted by ammonia. From the solution of the ammo- 
nium salt the acid was thrown down by hydrochloric acid, and after 
washing with water, boiled for some time with alcohol, in order to dis- 
solve any benzoic or diphenylcarbonic acid that it might contain; and 
the residue was filtered off, washed with alcohol, and dried. The acid 
so obtained was a white powder, quite insoluble in water, and almost 
entirely so in alcohol and ether. It sublimed at a high temperature 
without previously melting, the sublimate being a perfectly white 
crystalline body. On analysis it gave the following— 


| 
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Calculated for 

terephthalic. Found. 
C, = 57°83 58°60 
H, =" 3°61 3°81 
a= — = 


The properties and composition of the acid prove it to be terephthalic 
acid; the results therefore show that tolyi-phenyl gives, as a first pro- 
duct of oxidation (1:4), diphenylearbonic acid, and as a final product 
terephthalic acid (1:4), from which it follows, as well as from the 
mode of its formation, viz., from bromobenzene and (1: 4) bromotoluene, 
that its constitution is— 


HO CH HC CH 
YN NN 

nol So- "- So—on;. 
ae oF 
HC CH CH CH 


SUBSTITUTION-PRODUCTS. 


a Mononitro-compound, C,zHs.NO,.CH;.—This body was obtained by 
adding one part of nitric acid (spec. grav. 1:45) to one part of 
the hydrocarbon dissolved in three parts of glacial acetic acid, the 
mixture being kept cool. After a short time a clear brown liquid, 
consisting of two parts, was produced, the upper layer forming an oil 
floating on the lower which consisted chiefly of nitric and acetic acids. 
On standing, the oily liquid began to deposit a moderate number of 
well-formed, hard, bright-looking crystals; the greater part of the oil, 
however, remained fluid, and consisted, it is believed, of a second 
modification of the mononitro-compound (see below). The whole was 
allowed to stand for a day and a half, when the crystals were filtered 
off, well drained and dried between blotting-paper, and dissolved in 
hot alcohol; on cooling, beautiful, hard, bright, colourless needles 
crystallised out, which, on separating from the mother-liquor and 
drying on blotting-paper and over sulphuric acid, melted at 139°— 
140°; after a second crystallisation they melted at 141°, and on 
analysis gave the following results :— 


Weight of substance taken = 0°1658 gram. 
a HO obtained = 0°0841 ,, 


” CO, - = 04441 ,, 
Calculated. ; Found. 
Ci3 = 73°24 73°05 
Hy, = 516 5°63 
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This body forms beautiful, bright, hard crystals, which melt at 141°. 
It is insoluble in water, almost insoluble in cold, but moderately easily 
soluble in hot alcohol. 

a Monoamido-compound, C,,Hs.NH2.CH; (?).—The pure solid (a) 
nitro-compound was gently heated with tin and concentrated hydro- 
chloric acid for a day in a flask with a reversed condenser; after some 
time, either a double tin-compound, or more probably the hydrochloride 
of the base (which was subsequently found to be nearly insoluble in 
dilute hydrochloric acid) was formed, as a white body, soluble to some 
extent in cold, easily in hot water, only slightly soluble in cold hydro- 
chloric acid, more soluble in the hot acid. After the reduction appeared 
complete, the liquid (A) was filtered off, the residue B (consisting of tin 
and the white crystalline body), treated with sulphuretted hydrogen 
in excess; the sulphide of tin filtered off; and the solution set apart. 
The residue B, after separation of the metallic tin, was dissolved in 
hot water, and treated with sulphuretted hydrogen in excess, the liquid 
was filtered, and the solution added to that obtained from A. 

The united liquid was evaporated to dryness; when half way down, 
and while there was still a large quantity of liquid, the amidohydro- 
chloride partly separated out in small, glistening, silky plates. The 
residue obtained at the end of the operation was treated with caustic 
soda and the free base produced dissolved out by ether. The ethereal 
solution was evaporated to dryness, first at 50° and then at the ordi- 
nary temperature, when an oily body was first produced, from which 
there separated out a small quantity of needle-shaped tufts. The melt- 
ing point of these, after careful drying, was found to be 93°—97°. They 
were treated with hydrochloric acid, in which they dissolved only 
after long boiling; on cooling, small, fine, white silky needles were 
deposited, which were separated from the mother-liquor, washed with 
a little water, and dried over lime, after which they were found to 
melt, with blackening, at 280°—283°. An analysis of the very small 
quantity of it obtained gave 17:17 instead of 16°17 per cent. of Cl as 
required by the formula C,,Hs.CH;.NH,.HCl. The amount of sub- 
stance which I had, however, was much too small to make a good and 
decisive analysis; that obtained, though it does not establish, yet 
indicates the composition ascribed to the body. 

It is thought that the small yield of base obtained was due to some 
of the hydrochloride, which is very difficultly soluble in water and 
hydrochloric acid, remaining behind with the sulphide of tin on the 
filter in the separation of the tin. 

The hydrochloride gives with platinum chloride a crystalline pla- 
tinum salt, the quantity obtained, however, was too small to analyse. 

Jackson (Deut. Chem. Ges. Ber., p. 968, vol. viii) has lately obtained, 
from a by-product of the manufacture of aniline, a new base which 
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has also the composition C,;H,,NH,, and, like the base I obtained, 
leaves a brown oil on evaporation of the ethereal solution. Its 
hydrochloride appears to resemble greatly the -hydrochloride of the 
amido-compound derived from the a@-nitro-derivative of tolyl-phenyl, 
and may possibly be the same substance; but he does not give any 
melting point either for the base or for the hydrochloride. 

8 Mononitro-compound.—The dark red, oily liquid which was ob- 
tained in the preparation of the (2) compound, and formed by far the 
greater portion of the product of the action of nitric acid on the 
hydrocarbon under the conditions there mentioned, was washed 
several times with distilled water and then distilled with steam. 
The distillate, which came over very slowly, was divided into the 
following fractions :— 

1st fraction. Supposed to contain the unchanged hydrocarbon and 
some nitro-compound. It formed an oil of a light yellow-reddish 
colour. 

2nd fraction. Supposed to consist entirely or chiefly of mononitro- 
compound. It formed a red oil. 

3rd fraction. The residue left in the flask, which might contain 
a small quantity of dinitro-compound. It was a bright red, oily 
liquid. 

The second fraction of the distillation was freed as much as possible 
from water, and then dried several times by evaporation from solution 
in pure ether, then by heating for some time to 100°, and finally over 
sulphuric acid. The substance thus obtained was a bright red oil, 
soluble in ether; on analysis it gave the following numbers :— 


Weight taken = 071892. 
» of H,O obtained = 0°1145. 


» of CO, ™ = 0°5220. 
Calculated for 
Found. : Mononitro-compound. Hydrocarbon.’ 
O.ccccoee me 7584 73°24 92°86 
) errrer = 672 5°16 7°14 


From these results it appears that the body consisted chiefly of a 
liquid modification of the mononitro-compound (for the latter crystal- 
lises very readily and in fine crystals), but that it still contained some 
unchanged hydrocarbon and also was not quite dry. 

It boils, with decomposition, between 305° and 325°, but the distil- 
late, mixed as it was with the water from the decomposition, could not 
be obtained dry enough for analysis. 

The first fraction, obtained during the distillation with steam, 
gave on reduction with tin and hydrochloric acid, a base, the hydro- 
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chloride of which, though not very soluble in water, appeared to be 
more so than that of the a-compound, but the quantity obtained 
was too small to work with. 

Dinitro-compound, Cy.H;(NO.),CH;.—This body was prepared by 
pouring a mixture of 6 parts of nitric acid (sp. gr. 1°45), and 1 part of 
concentrated sulphuric acid on to 3 parts of the hydrocarbon contained 
in a flask and kept cool. A moderate reaction took place, and a dark 
red fluid was produced. It was allowed to stand at the ordinary tem- 
perature for some time, after which, as no crystals had formed, it was 
placed for a few minutes in a freezing mixture, when it became milky, 
but did not crystallise; when taken out, however, and allowed to stand 
for a short time at the ordinary temperature, it first became quite clear 
again, and soon after began to crystallise, finally becoming almost 
entirely solid. The mass was heated several times with water, under 
which it melted, in order to wash out the excess of acid; on cooling, it 
re-solidified. The solid yellow mass thus obtained was crystallised out 
five times from hot alcohol, the melting point after each crystallisation 
being as follows: (1) not taken, (2) 146—150, (8) 152—157, (4) 
152—157, (5) 153—1456, for the crystals which first separated out, and 
(153—158) for the general crystallisation. 

An analysis of the crystals last obtained gave the following results :— 


Weight of substance taken = 0°1784 grm. 
a H.0 obtained = 0°0680 ,, 
m CO, - = 03926 ,, 
Calculated. Found. 
= 60°46 60°02 
= $88 4°24 


The dinitro-compound crystallises in groups of very small, fine, white 
needles, which melt at 153—157. It isinsoluble in water, either hot or 
cold, and melts under the former to a reddish-yellow oil. It is only 
slightly soluble in cold, but moderately soluble in hot alcohol. I had 
not sufficient material to investigate the product which this body gives 
on reduction, but hope shortly to be able to do so. 

Owing to the small quantity of hydrocarbon which I had at my dis- 
posal, and to the small yield which the reaction gives, I have not been 
able to make so full an investigation as I should have liked; but I am 
at present engaged in trying to prepare the hydrocarbon in larger 
quantity, and by a cheaper method, by passing a mixture of benzene 
and toluene through a red-hot tube, in a manner similar to that used 
in the preparation of diphenyl from benzene; and if the method 
answers, I intend making further investigations with regard to this 
hydrocarbon and its derivatives. 


IV. A simple form of Gas Regulator for Maintaining a Oonstant Tem- 
perature in Air-baths, Water-baths, Incubators, fc. 


By F. J. M. Paas, B.Sc. 


Most of the gas regulators now in use for such purposes as the above 
are essentially air thermometers, the air being compressed by a column 
of mercury; if the air expands, the mercury rises and shuts off the 
gas; if it contracts, the mercury falls, and gas is again able to pass to 
the burner. 

Such regulators are very useful for experiments lasting a few hours ; 
but as the volume of the enclosed air alters with the barometric pres- 
sure, should the latter vary during the experiment, the regulator will 
fail to keep the temperature constant. This variation amounts in most 
cases to 1°—2° C. for an alteration of 0°5 inch in the height of the 
barometer. 

The form of regulator described in this paper is not affected by 
variations of the barometric pressure, and, at the same time, is simple 
and easy to fit up. 

It consists of a thermometer with an elongated glass bulb, th inch 
diameter, and 3 inches long; the stem of the thermometer is 5 inches 
long and }—-,3,th inch in internal diameter ; 1} inch from the top of the 
stem is inserted at right angles a piece of glass tube, 1 inch long, and 
of the same diameter as the stem, so as to form a T (Fig. 1). 

A piece of glass tube (A), about ;4ths of an inch external diameter 
and 14 inch long, is fitted at one end with a short sound cork (C) ; 
through the centre of this cork a hole is bored so that the stem of the 
thermometer just fits into it; the other end of this glass tube is closed 
by a short tightly-fitting india-rubber cork (I), which is pierced by a 
fine bradawl through its centre; into the hole thus formed is forced a 
piece of fine glass tube (B), 3 inches long, and small enough to fit 
loosely inside the stem of the thermometer. 

The thermometer is filled by pouring in mercury through a small 
funnel until the level of the mercury (when the thermometer is at the 
desired temperature), is about } inch below the T. The piece of 
glass tube, A, closed at its upper extremity by the india-rubber cork, 
I (through which the fine glass tube, B, passes into the stem of the 
thermometer) is now fitted by means of the perforated cork at its 
lower extremity on to the stem of the thermometer. 

The gas passes in at the top down the fine tube, B, rises in the space 
between B and the inside wall of the stem of the thermometer, and 
escapes by the T. 
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The regulator is set for any given temperature by pushing the cork 
C, and consequently the tubes A and B, which are firmly attached to 
it, up or down the stem of the thermometer, until the regulator just 
cuts off the gas at the desired temperature. As soon as the tempera- 
ture falls, the mercury contracts, and thus opens the end of the tube B , 
the gas is thus turned on, and the temperature rises until the regu- 
lator again cuts off the gas. 


Fie. 1. Fie. 2. 
From regulator. To regulator. 
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In order to prevent the possible extinction of the flame by the regu- 
lator, the brass tube which carries the gas to the regulator is connected 
with the tube which brings the gas from the regulator to the burner, 
by a small brass tap (Fig. 3); this tap forms an adjustable bye-pass, 
and thus a small flame can be kept burning, even though the regu- 
lator be completely shut off.* 

The same object can be attained in some cases, more conveniently, 
by the arrangement shown in Figure 2. 

Such a regulator placed in a beaker of water on a tripod kept the 
temperature of the water during 4—5 hours within 0°2° C., and an 
incubator during six weeks, within 0°5° C. 

The relative size and shape of the different parts of the regulator 
can be altered to suit various requirements, but I believe the measure- 
ments above given will be found most convenient for general purposes. 

About 200 grams of mercury are required to fill the thermometer. 

An argand burner with metal chimney will be found most convenient 
where a high temperature is required ; for moderate temperatures (about 
40° C.), a pin-hole jet is most suitable. 

In the absence of coal-gas, a stream of hot water might be used, 
flowing from a reservoir through the regulator into the water-bath 
whose temperature is to be constant. The reservoir should be heated 
by an oil or spirit lamp, and placed slightly above the regulator. The 
water-bath must have an overflow-pipe. 


* It is obvious that the quantity of gas supplied through the bye-pass must 
always be less than that required to maintain the desired temperature. 
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General and Physical Chemistry. 


Cold Bands in Dark Spectra. By P. Desains and 
M. Aymonet (Compt. rend., Ixxxi, 423—425). 


On passing a pencil of rays from a certain artificial source of heat 
through a layer of water 1 centimeter thick, and dispersing the pencil 
by a prism of rock-salt, the authors discovered the existence of four 
cold bands in the dark part of the spectrum, at angular distances, from 
the extreme red of 19’, 30’6, 42’, and 52’. These figures agree 
closely with four of the results which one of the authors obtained 
when, subsequently to Lamanski’s researches, he sought to determine 
the position of some of the cold rays in the dark part of the solar 
spectrum; and this coincidence seems to point to the part which is 
played by the water in the atmosphere in the production of the cold 
bands in the solar heat spectrum. 
R. R. 


Spectroscopic Examination of Gases from Meteoric Iron. 
By A. W. Wricut (Am. J. of Sci. [3], ix, 294—302). 


GraHAM showed that the Lenarto meteorite contained at least 
2°85 times its volume of gaseous substances, consisting of hydrogen, 
carbonic oxide, and nitrogen (Proc. Roy. Soc., xv, 502), and similar 
results have been obtained by other investigators. On the supposition 
that the meteoric iron has received its hydrogen and other gases from 
an extra-terrestrial source, if not from the sun, possibly from some 
other body having a similar atmosphere of great density, it seemed 
probable that the unknown gaseous elements assumed to be present 
in the solar corona and chromosphere might be detected in the gases 
yielded by meteorites, and it was hoped that the spectroscope would 
reveal them if present. The mode of obtaining the gas was similar to 
that pursued by Graham and by Mallet (Proc. Roy. Soc., xx, 365), 
except that the iron was in the form of fine chips, prepared by boring 
into the meteorite, with a steel drill upon a lathe, the exterior por- 
tions being rejected. 

The investigation, so far as the presence of new substances in the 
gases of meteoric iron is concerned, gave only a negative result. But 
the fact incidentally observed, of the varying character of the oxygen 
and nitrogen lines in the presence of hydrogen, and the near coinci- 
dence of two of them with prominent coronal lines, with the possible 
coincidence of a third line, goes to show that the characteristic lines 
in the spectrum of the corona, so far from indicating the presence of 
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otherwise unknown elements, are due simply to hydrogen and the 
gases of the air, viz., oxygen and nitrogen. 
G. T. A. 


Action of the less refrangible Rays of Light on Silver 
Iodide and Bromide. By M. Carey Lea (Am. J. of Sci. [3], 
ix, 269—278). 

Tue results of 160 experiments were :— 

1. Silver bromide and silver iodide are sensitive to all the visible 
rays of the spectrum. 

2. Silver iodide is more sensitive than silver bromide to all the less 
refrangible rays, and also to white light. 

3. The sensitiveness of silver bromide to the green rays was mate- 
rially increased by the presence of free silver nitrate. 

4, Silver bromide and silver iodide together are more sensitive to 
both the green and the red rays (and probably to all rays) than either 
silver iodide or silver bromide separately. 

5. There do not exist any rays with a special exciting or a special 
continuing power (as Becquerel supposed), but all the coloured rays 
are capable both of commencing and of continuing the impression on 
silver iodide and bromide. 

e &. A, 


Electrical Currents of High Tension. By G. Pianrsé 
(Compt. rend., lxxxi, 185—-188). 


Tis paper describes a number of curious phenomena observed in the 
passage of such currents under certain conditions. The author finds 
in these an imitation on a small scale of certain meteorological phe- 
nomena, such as those presented by lighting when it leaves a visible 
track ; the noise of thunder and of water-spouts ; and many other cir- 
cumstances observed in water-spouts. The aurora in some of its pecu- 
liar phases is also imitated in these experiments. 


R. R. 


Electric Conductivity of moderately good Conductors. 
By Tu. pv Moncet (Compt. rend., lxxxi, 390—396, and 425—430). 


THE first of these papers describes further experiments with certain 
stones and minerals. The second discusses the results of the author’s 
observations on these bodies. He recognises in each body two kinds 
of conductivity, the one electrolytic and depending upon the moisture 
enclosed in the pores of the body; the other electrotonic, and having 
reference to the matter of the body itself. Corresponding with these 
different conductivities are also two kinds of polarisation, the one 
electro-chemical; the other electro-static. This last is of the same 
order as that producing the phenomena which were studied many 

ears ago in dielectrics. The author shows, at considerable length, 
com the interference of these effects, and the predominance of one or 
the other class of actions, according to the nature of the body and the 
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circumstances of temperature, hygrometric condition, &c., may explain 
the variations in the deflections of the galvanometer, from time to 
time observed with one and the same specimen. 


R. R. 


Electric Conductivity and Polarisation of Minerals. 
By Tu. pu Moncet (Compt. rend., lxxxi, 312—317). 


THis paper records the continuation of the researches described in 
pages 121—123, of this volume, and has reference to the polarisation 
effects observed with certain minerals, and notably with a kind of flint 
which occurs near Caen. The author attributes the singular effects 
he observed to an electrification of the mineral belonging to the 
same order of phenomena as those observed in submarine cables, and 
in the discharges between two plates of glass under the influence of 
induction-sparks. 


R. R. 


Magneto-Chemical Phenomena in Geissler’s Tubes. 
By J. CuavutTarp (Compt. rend., lxxxi, 75—77). 


Wuitsr the tubes are under the influence of an electro-magnet, the 
characteristic lines of the spectra of the halogens and certain of their 
compounds, exhibit extraordinary brilliancy. On the other hand, the 
light of oxygen gas, and of carbon-compounds is not affected; and 
that of sulphur and selenium is extinguished. The red and orange 
bands of the nitrogen spectrum disappear almost entirely, or are re- 
placed by a flat tint. The lines of hydrogen are not changed, but as 
soon as the magnet is excited, the yellow line of sodium makes its 
appearance, an effect due to the volatilisation or reduction of the soda 
in the glass, against which the gas is perhaps thrown more strongly by 
the action of the magnet. The pale spectrum, showing some of the 
green lines of chlorine, which is yielded by a tube containing dry cry- 
stallised stannous chloride, is changed ina remarkable manner ; for the 
instant the magnet is excited, the red and blue lines of hydrogen start 
into view, and remain visible as long as the magnetisation is main- 
tained. This effect the author attributes to a momentary dissociation 
of the elements of the water of the salt, by reason of the greater 
resistance experienced by the current of the induction-coil. n 
. RK. 


Thermo-Chemical Researches. By Jutius THomsENn 
(J. pr. Chem. [2], xi, 233—283). 


A. Lithium, Sodiwm, Potassium.—These three metals evolve nearly 
the same amount of heat in corresponding reactions, The heat of 
formation of the hydrates in aqueous solution is— 


(R. O. H. Aq.) 
117440 heat-units. 
116460 a 
111810 i. 
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and that of the hydrates in the solid state. 


R. (R. 0. HL) 
er weeee- 104000 heat-units. 
EE pein 102030 ‘i 


The greatest difference is between potassium and sodium hydrates in 
aqueous solution, and amounts to 4 per cent.; for the solid hydrates 
the difference is only 2 per cent. Sodium therefore exhibits a some- 
what less affinity than potassium. Since the hydrates of these metals, 
just as the soluble hydrates of thallium, barium, strontium, and cal- 
cium, afford the same heat of neutralisation, there is no need of further 
explanation of the fact that these three metals evolve approximately 
the same amount of heat in corresponding reactions. The evolution 
of heat on neutralisation of an aqueous solution is for one molecule 
of hydrochloric acid with— 


1 mol. of lithium hydrate ........ 13850 heat-units. 
», sodium hydrate.......... 13745 “ 
»» potassium hydrate........ 13750 » 


The same agreement in the evolution of heat is observed on neu- 
tralising 1 molecule of sulphuric acid with 


2 mols. of lithium hydrate ........ 31290 heat-units. 
ya sodium hydrate ........ 31380 
. potassium hydrate ...... 31290 - 


That sodium possesses a somewhat smaller heat of oxidation than 
the other two metals, is shown also by the results obtained by Favre 
and Silbermann (Ann. Ohim. Phys. [3], xxxvii, 443 and 486). They 
found, for the heat of formation of the hydrates of potassium and 
sodium in aqueous solution, 110,700 and 107,970 heat-units, and 
though these numbers are too small by 4 per cent., they show a simi- 
lar difference between potassium and sodium. Andrews obtained 
(Pogg. Ann., 75, 244) by the direct combustion of potassium in chlorine, 
104,060 heat-units, while the author obtained 105,610 units. When 
gaseous hydrochloric acid is decomposed by sodium, the evolution of 
heat is 


(Na,Cl) — (H,Cl = 97690 — 22000 = 75690 heat-units. 
The quantity of heat evolved is almost the same when hydrobromic 
or hydriodic acid is decomposed by sodium. Just in the same way 


the numbers are nearly the same, whether hydrochloric, hydriodic, or 
hydrobromic acid gas is decomposed by potassium. 


Hydrochloric acid gives, when decomposed by sodium.. 75690 units. 


- ‘is “ by potassium 83610 ,, 
Hydrobromic acid a by sodium.. 77290 ,, 
” ma és by potassium 86870. ,, 
Hydriodic acid ,, by sodium... 75120 ,, 


te " ie by potassium 86170 ,, 


Se 
ff 
% 
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The reason of this agreement is simply that the heat of neutralisa- 
tion of the three acids in aqueous solution amounts to the same quan- 
tity. The differences are caused by the fact that the gaseous acids 
possess somewhat different heats of absorption, viz., 17320, 19940, 
and 19210 units, and that the haloid metals have different heats of 
solution, viz., for the sodium compounds, —1180, —150, and + 1220 
units, and for those of potassium, —4440, —5080, and —5110 units. 
As these reasons are set aside when the metals act upon the acids in 
aqueous solution, instead of in the gaseous state, the evolution of heat 
is the same in each case, viz., for sodium, 57200, and for potassium, 
61850 units. On the other hand, if the metals were dissolved in 
acids which possess a different heat of neutralisation, as sulphuric 
acid, or solution of hydrosulphuric acid, they would evolve a different 
amount of heat (compare Pogg. Ann., 88, 359). A comparison of 
the numbers obtained for ammonia compounds with those obtained 
for the alkali-metals, shows a strikingly close relationship between 
them, ¢.g. :— 


(Na,O,H,Aq) = 111810 units. (N,H,,0,H,Aq) = 103510 units. 
(Na,Cl) 97690 ,, (N,H,,Cl) = 90620 ,, 


(Na,I) = 69080 » (N.H, 1) = 64130 ,, 


When chlorine unites with sodium to form sodium chloride, the 
evolution of heat is only 8 per cent. greater than when the same quan- 
tity of chlorine unites with nitrogen and hydrogen to form sal- 
ammoniac, and yet these two compounds are widely different as regards 
stability. The great evolution of heat during formation of sal-ammo- 
niac is all the more striking, since hydrochloric acid and ammonia gas 
evolve relatively small amounts of heat during their formation, the 
former, 22000 units, the latter 26710 units; a very considerable part, 
however, of the heat of formation of sal-ammoniac arises from the 
union of the gaseous ammonia with the hydrochloric acid, viz., 
41910 units. If sal-ammoniac separated by dissociation into these 
constituents, this large amount of heat must be added to each mole- 
cule, an amount which is twice as much as that which accompanies 
the formation of a molecule of hydrochloric acid. The evolution of 
heat is approximately the same, whether gaseous ammonia combines 
with gaseous hydrochloric, hydrobromic, or hydriodic acid : 


(NH;,HCl) = 41910 units. 
(NH;,HBr) = 45030 ,, 
(NH;,HI) = 43460 ,, 


The great evolution of heat which accompanies the formation of the 
ammonia salts from their elements, appears to indicate that such a 
direct formation may be possible under suitable conditions. 

If from the agreement of the values, which correspond with ammonia 
and the alkali-metals, the existence of the radicle NH, is assumed in 
the ammonia-compounds, we must suppose, for the formation of this 
radicle, an absorption of heat probably amounting to about 6000 units. 
This would explain the instability of this body, since it would be 
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decomposed into ammonia and hydrogen, with a considerable evolu- 
tion of heat. 
B. Magnesium and Aluminium.—The heat of oxidation of these two 
metals may be estimated by direct combustion in oxygen, but the 
, results are not quite accurate, since the oxide formed includes particles 
of the metal, and prevents their perfect oxidation. Accurate results, 
however, can be obtained by dissolving the metals in a more or less 
dilute acid. 


a. Evolution of heat on formation of the anhydrous chlorine-com- 
pounds, and on the solution of these in water. 


(K,Cl) = 105610 heat-units. (KClAqg) = — 4440 heat-units. 
(Na,Cl) = 97690 _,, (NaCl,Aq) = — 1180 ~ 
(Li,Cl) = 93810 ,, (LiClAq) = + 8440 a 
(Mg,Cl,)= 151010 _,, (MgCl.,Aq) = 35920 ‘. 
(Al,,Cl,)= 321870 _,, (Al,Cl,Aq) = 153690 ~ 


8. Evolution of heat on formation of anhydrous bromine and iodine 
compounds, and of potassium chlorate. 


95310 heat-units. (K,I,) 80130 heat-units. 
85730 a (Na,l) = 69080 ~ 
(K,C1,0;) = 95840 heat-units. 


(K,Br) 
(Na,Br) 


(y.) Evolution of heat on formation of the hydrates. 


Heat-units. Heat-units. 
(K,0,H) = 104000 (K:,0,H,) = 139640 
(Na,O,H) = 102030 (Na,,0,H,) = 135700 
(Mg,0,,H2) = 2173820 (Mg,0,H,) = 148960 
(ALO;,H;) = 296940 (Al,,03,3H,) = 388800 


If the evolution of heat is calculated for the same amount of chlo- 
rine, 7.¢., for one atom, the numbers become— 


(K,Cl) = 105610 heat-units. (KC],Aq) = —4440heat-units. 
(Na,Cl) = 97690 ” (NaCl,Aq) =-—1180 _,, 
(1i,Cl) = 93810 a (liClAq) = +8440 _,, 
3(Mg,Cl,) = 75505 m 3(MgCh,Aq) = +17960 _,, 
2(Al,,Cl,) = 53645 99 +(ALCl,Aq) = +25615 __,, 


It is evident that the evolution of heat in the first group of reactions 
decreases from potassium to aluminium; while in the second group it 
regularly increases. When, therefore, the same quantity of chlorine 
combines with the several metals, the evolution of heat is greatest in 
the case of potassium ; least in that of aluminium. The evolution of 
heat is nearly the same for the three alkali-metals, but it falls con- 
siderably in the case of magnesium, and more particularly in that of 
aluminium. Hence follows the easy reduction of the chlorine-com- 
pounds of these metals to the metallic state by sodium. If equiva- 
lents, t.e., quantities of the different chlorine compounds, containing 
equal weights of chlorine, are dissolved in water, the evolution of 
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heat becomes least for potassium and greatest for aluminium, at first 
negative, afterwards strongly positive. While the chlorine compounds 
of sodium and potassium dissolve in water with absorption of heat, 
an increasing evolution of heat takes place in the case of lithium, 
magnesium, and aluminium. The reaction between water and the 
chlorine compounds of aluminium and magnesium is therefore of a 
much more energetic nature than is the case with sodium and potassium. 
And this agrees with experience, for in the first case the solutions do 
not give back the chlorine compounds on evaporation; they exist no 
longer as such in the solutions, and the solutions exhibit a strongly 
acid reaction. The observed evolution of heat also agrees well with 
the behaviour of the hydrated chlorine-compounds, for while alumi- 
nium and magnesium furnish hydrated chlorine-compounds only on 
crystallisation of their solutions, these compounds are formed by 
sodium and potassium, at a low temperature only, and are easily 
decomposed. Lithium holds in this respect a middle place among the 
five metals. 

The heat of oxidation, or more strictly the evolution of heat on 
formation of the hydrates from the metal, oxygen and hydrogen (or 
water) does not exhibit so great a difference as the heat of formation 
of the chlorine compounds. Magnesium (see table ¥) gives the 
greatest, and aluminium the least evolution of heat, but the difference 
is not great. Reduction of these oxides, therefore, by potassium or 
sodium is as little probable as their reduction by carbon. Carbon 
gives, even when oxidised to carbon dioxide, only 48480 heat-units 
(Favre) for each atom of oxygen. On the other hand, carbon at a 
red heat reduces the alkaline carbonates: the heat of formation of 
anhydrous sodium carbonate is in round numbers— 


(Na,,C,O3) = 273000 heat-units, 


and its reduction would require 91000 heat-units for each atom of 
oxygen, which far surpasses the heat of oxidation of carbon under 
known conditions. This reduction ought more probably to be re- 
garded as a phenomenon of dissociation, for the volatility of the pro- 
ducts causes their removal from the body under decomposition, and 
prevents any secondary reaction. The majority of dissociation. 
phenomena takes place with absorption of heat, while the re-forma- 
tion of the bodies is accompanied by an evolution of heat—a fact 
often unnoticed—and these phenomena are, therefore, essentially 
different in their nature from normal chemical reactions. The great 
change in the atomic heat of carbon—as shown by Weber—makes it, 
however, probable that the affinities of this body at high temperatures 
are subject to alterations as yet unknown. 

The behaviour of the hydrates above mentioned to the hydrogen 
acids may be deduced from the numbers already given. If we suppose 
gaseous hydrochloric acid to react upon sodium hydrate at a sufficiently 
high temperature to convert the water formed into steam, the evolu- 
tion of heat is— 


R = 2(Na,Cl) + (H;,0) — (Na,,0,H,) — 2(H,Cl), 
VOL, XXTX. D 
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where the heat of formation of aqueous vapour (H,,0) amounts to 
58000 heat-units. From this formula we obtain— 


(Na,0,H,,2HCl) = + 73680 
(MgO,H,,2HCl) = + 16040 
(Al,0;,3H2,6HCl) = — 24930 


So that while sodium and magnesium hydrates are converted into 
chlorides of the metal at high temperatures, the case is different with 
alumina—its decomposition would be accompanied by a great absorp- 
tion of heat. But, on the contrary, the formation of aluminium 
chloride from the oxide takes place very easily under the simultaneous 
influence of chlorine and carbon, since in this case heat is evolved— 


(Cl, Al,03,Cs) = (Al,,Cl,) + 3(C,0) - (Al,,03). 


If we suppose the heat of formation of a molecule of carbonic oxide 
to amount to 30150 heat-units, and that of alumina to be equal to that 
of its hydrate—388800 heat-units, then the reaction is accompanied 
by an evolution of heat of 23320 units, and this would be still greater 
if carbon dioxide were formed. 

With respect to the heat of neutralisation of the hydrates of the 
five metals, the author refers to his paper (Pogg. Ann., 143, 354, and 
488), in which it is shown that while magnesium hydrate and the 
aqueous solutions of lithium, sodium, and potassium hydrates have the 
same heat of neutralisation, that of alumina is considerably less for an 
equivalent amount of base. In this respect and in the relatively 
smaller heat of formation of the chloride, aluminium is sharply sepa- 
rated from the other four metals, while in regard to the heat of forma- 
tion of the oxide, it is allied to them. 

Mercury and its Compounds.—The following is a brief outline of the 
method of investigation :— 

A solution of mercurous nitrate was precipitated, on the one hand, 
with sulphurous acid, on the other with caustic soda. From the evolu- 
tion of heat in these reactions the heat of formation of mercurous 
oxide and mercurous nitrate was obtained. A similar solution of the 
nitrate was precipitated with chloride, bromide, and iodide of potassium, 
and from the observed evolution of heat in the three cases, the heat of 
formation of mercurous chloride, bromide, and iodide was calculated. 
Solid mercuric chloride, on the one hand, dissolved in an aqueous 
solution of potassium chloride, and on the other hand mercurous 
chloride dissolved in a similar solution with the help of chlorine, gave 
the heat of formation of mercuric chloride. In the same way the 
evolution of heat on formation of the bromide was determined. But 
in addition, mercuric chloride dissolved in potassium bromide and 
mercuric bromide in potassium chloride gave by difference a means of 
controlling the results. For the determination of the heat of forma- 
tion of the iodide, solution of the chloride was decomposed by potas- 
sium iodide, after its heat of solution had been first obtained. Finally 
the solutions of potassio-mercuric chloride, potassio-mercuric bromide, 
and mercuric chloride were decomposed by caustic soda, and the heat 
of formation of mercuric oxide thus determined. 
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The following table contains the most important values, all of which 
are calculated for the atom of mercury = 200, and at the mean tem- 
perature of 17°—20° :— 


( (Hg:,O) = 42200 heat-units. Suboxide. 
(Hg,0) = 30660 - Yellow oxide. 
(Hg,,Cl,) = $2550 _ Sub-chloride. 
Hg.Br.) = 68290 “ Suk-bromide. 
Solid (Hg:,I.) = 48440 a Sub-dioxide. 
ods. 1 (Hg,Cl) = 63160 __,, Chloride. 
(Hg,Br,) = 50550 - Bromide. 
Hg,I.) = 84310 - Iodide. 
oa Potassio-mercuric 
| (Hg, Br,,K2) = 242400 " Ha Ty 
((Hg,0,3NO;HAq) = 5790heat-units. Neutralisation. 
(Hg.,0,3NO;HAq) = 47990 ~ Oxidation. 
(HgCl., Aq) = — 3300 - Heat of solu- 
(HgBr,K,,Aq) = — 9750 an tion. 
Solution of the 
‘ * haloi t of 
Aqueoas 4 (HeUlKsOhAq) = — 1380» roe “5 in 
dle. (HgBr,K.BrAq) = + 160 ,, one of the 
yy thw . haloid salts 
of potassium. 
(Hg,Cl,Aq) = 59860 ,, aoe 
| (Hg0,Cl,.H,Aq) = 18920 » Neutralisation. 
G. T. A, 


New Sonorous Flames. 
By C. Decuarme (Compt. rend., Ixxxi, 339). 


Ir a gentle current of air be directed upon the flame of a Bunsen- 
burner by means of a tube 2 or 3 m.m. in diameter, placed horizontally 
and just overlapping the orifice, a loud and sustained sound will be 
produced when using the luminous flame, but scarcely any sound at all 
with the non-luminous flame. 

The sonorous effect is explained by the combination which takes 

place between the carbon and hydrogen of the flame and the air which 
is blown in, a combination which is accompanied by a series of small 
and very rapid explosions, so that a continuous sound is produced. 
_ When carbonic anhydride or nitrogen is substituted for air, no sound 
is obtained. Nitrous oxide gives only feeble sounds, which are shriller 
than those obtained with air; with chlorine the sounds produced are 
doubtful, owing perhaps to the difficulty attending its manipulation. 

It might be supposed that oxygen under similar circumstances 
would produce the most intense sound; on the contrary, the notes are 
weak and of high pitch. When the oxygen is mixed with one-third 
or one-half of its volume of air the sound becomes louder, but the 
intensity is never so great as when air alone is used. 

pd 2 
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When the tube which conducts the air is gently shaken, a rapid but 
very distinct succession of small detonations is heard, which, when the 
continuity of the sound is re-established by the imagination, conveys 
to the mind a very clear idea of the origin of the sonorous pheno- 
menon. 

J. W. 


The Distance between Flame and Burner. 
By Kari Hevumann (Deut. Chem. Ges. Ber., viii, 952—954). 


THERE is always a greater or smaller space between a gas-flame and 
the burner, and between a candle-flame and the wick, and this space is 
increased by mixing an indifferent body, such as nitrogen, &c., with 
the gas. Blochmann supposed that in the last case the increase in the 
space was caused by the gaseous mixture requiring time to be mixed 
with sufficient oxygen from the air to cause a combustible gas. The 
author shows by experiments that it is solely due to the cooling effect 
of the burner, or the admixed indifferent gas. 
G. T. A. 


Researches on Hardened Glass. By V. pe Luynes and 
Cu. Frix (Compt. rend., lxxxi, 341—344). 


On attempting to cut a piece of hardened glass either with the wheel, 
drill, or file, the glass almost invariably bursts after the manner of a 
Rupert’s drop. Under some special circumstances, however, it is 
possible to cut or pierce the glass without determining its fracture. 
Thus a disc can be drilled at its centre without breaking, but it breaks 
if pierced in any other point, or if an attempt be made to saw it across 
any diameter. 

A square plate of hardened glass shows, when examined by po- 
larised light, a black cross, the branches of which are parallel to the 
sides of the square; it is always possible to divide the plate according 
to these directions without breaking it, but any attempt to cut the 
glass beyond these lines, whether in a parallel or transverse direction, 
results in its fracture. The broken fragments are always arranged 
symmetrically with respect to the point at which the equilibrium was 
first disturbed. 

When the two halves of a square plate which has been thus divided, 
are examined by polarised light, black bands and coloured fringes are 
noticed, the arrangement of which shows clearly that the molecular 
condition of the pieces is not the same as was that of the plate before 
section. By placing the pieces directly one above the other, the 
fringes and black bands disappear; but by rotating either piece 
through 180 degrees, the bands re-appear, and then present the normal 
aspect of the bands of a plate whose ‘thickness is equal to that of the 
whole arrangement. Hardened glass does not differ much in ap- 
pearance from glass that has been annealed, but in the former the 
presence of air-bubbles, which often attain a very considerable volume, 
is more frequently observed than in the latter. 

Very different opinions having been expressed concerning the origin 
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of these bubbles, the authors were induced to study carefully the cir- 
cumstances under which they are formed, in order to ascertain, if pos- 
sible, their true cause. 

Experience has shown that these bubbles are produced suddenly at 
the moment of hardening, and with glass apparently quite homogene- 
ous. They seem to disappear again on annealing, but by means of a 
lens they can be seen as exceedingly small specks occupying the same 
position as the original voluminous bubble. On re-hardening the glass, 
they expand to their original volume. 

A block of hardened glass was taken containing several bubbles, 
the positions of which were marked; the glass was then annealed in 
order that it might be cut, and the part containing the bubbles was 
separated from that which contained none. The different fragments 
were then re-hardened. The bubbles always reappeared where they 
had originally been noticed, but no bubbles were generated in those 
portions which in the first instance were free from them. It was 
proved, therefore, that the blemishes arose from the dilatation of 
extremely small bubbles of gaseous matter existing in the original 
glass, and that the process of hardening did not generate but developed 
a hitherto unsuspected and harmless defect. 

J. W. 


New Densimeter. 
By M. Paquet (Bull. Soc. Chim. [2], xxiv, 51). 


THIs instrument is intended for obtaining expeditiously the approxi- 
mate density of bodies insoluble in water, and where the amount of 
substance at command is small. A hydrometer of the ordinary shape is 
surmounted with a glass tube subdivided to tenths of a cubic centi. 
meter; 2 c.c. of water are placed in the glass tube, and the point at 
which the instrument sinks in water is marked zero. 6 grams of water 
are then added to the tube, and the point to which the instrument 
sinks in water is marked 60. The space between zero and 60 
being divided into 60 equal parts, each part will correspond with one 
decigram. 
When the density of a solid is to be determined, the instrument, 
with 2 c.c. water in the tube, is placed in water, on which it floats at 
zero. The body is then placed in the tube, and its volume, say 3 c.c., 
is read off. The indication on the stem is then taken, say 55, and 


> is then the density of the body. 
H. J. HL 


_A Blowpipe Stand. By J. Laupaner (Deut. Chem. Ges. Ber., 
viii, 877—878).—Tuis stand can only be described by help of a 
drawing. 


On the Specific Heat of Gases with especial reference to 
Mercury Vapour. By Atux. Naumann (Deut. Chem. Ges. Ber., 
viii, 1063—1064). 
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Inorganic Chemistry. 


Chemical Equilibrium between Iodine and Hydrogen. 
By G. Lemorne (J. Pharm. Chim. [4], xxi, 385—387). 


Wuen, on the one hand, iodhydric acid, and on the other hydrogen 
gas, together with an equivalent quantity of iodine, are heated, a pro- 
gressive decomposition of the acid and a progressive combination of 
the hydrogen and iodine vapour respectively occur. In both cases the 
limit towards which the action tends is the same, and it is dependent 
on the temperature and pressure. Upon these the rapidity of the 
action also depends, but especially upon the temperature. At 440° the 
time required for the attainment of equilibrium may be reckoned by 
hours, at 350° by days, and at 265° by months. — 


Boric Acid. 
By V. pe Luynes (Compt. rend., lxxxi, 80—81). 


THE glassy plate produced by pouring fused boric acid on a cold metallic 
surface has its lower face in a more dilated condition than its upper face. 
The consequence is a bending of the plate, which muy be so great as 
to cause it to fly in pieces. Such a plate acts upon polarised light 
like unannealed glass, but, unlike the latter, it retains this power with 
extraordinary tenacity. Fragments kept at a red heat for fifteen 
hours, and then cooled slowly during several days, were found to act 
on polarised light as strongly as before, while, by the same treatment, 
blocks of glass weighing 60 kilos, were completely annealed. When 
boric acid which has been suddenly cooled is plunged into water, the 
portions which are already most dilated do not in taking up water 
undergo so great an increase of volume as those which have cooled 
more slowly, and a kind of exfoliation occurs by successive layers 
becoming detached, 

R. R. 


On the Origin of the Sulphides found in Sulphurous Waters. 
By E. Pottacci (J. Pharm. Chim. [4], xxi, 96—98). 


Ir is usually supposed that sulphides are produced by the action of 
organic matter on calcium sulphate. Pollacci, however, attributes the 
formation of calcium sulphide to the action of sulphuretted hydrogen 
on calcium carbonate. He has made experiments confirmatory of this 
theory. Sometimes sodium silicate is decomposed in this manner by 
sulphuretted hydrogen, with formation of sodium sulphide. 


W. R. 
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Crystallised Sodium Monosulphide. By E. Bauprimont 
(J. Pharm. Chim. [4], xxii, 15—19). 


Wuen a current of hydrogen sulphide is passed into a 40° Baumé 
solution of caustic soda at 15° C., crystalline needles make their 
appearance almost at the beginning of the operation, but they are 
quickly succeeded by a voluminous deposit of octohedral crystals 
having the composition Na,S.9(H,0). The prompt appearance of 
these crystals is due, according to the author’s researches, to the fact 
that although sodium sulphide is very soluble in water, it is far less so 
in a solution of caustic soda. The crystals dissolve in the mother 
liquor on a slight elevation of temperature, and the solution is then 
capable of absorbing more hydrogen sulphide, the result being the 
' formation of NaHS.6(H,0), which salt can be obtained in crystals 
only by concentrating the solution in an atmosphere of hydrogen sul- 
phide. Among the reactions by which the sulphides may be distin- 
guished from the sulphydrates, the author points out a remarkable 
‘one with hydrate of chloral, which gives with the latter class of com- 
pounds no coloration, but with the former strikes a deep blood-red 
colour. In both cases sulphur is precipitated. 
R. R. 


Strontium Sulphide. 
By S. Kern (Chem. News, xxxii, 137). 


CoNCENTRATED solutions of strontium chloride and sodium thiosul- 
phate are added together. The strontium thiosulphate is precipitated 
by methylic alcohol, washed, dried, and strongly heated, by which 
means it is converted into a mixture of strontium sulphide, stron- 
tium sulphate, and sulphur. The strontium sulphide is dissolved 
out by water, and on evaporation the salt is obtained pure. 

H. J. H, 


Chloride of Lime and its Spontaneous Decomposition. By 
Cari Opt (Dingl. polyt. J., coxv, 2832—239). 


1. The Constitution of Chloride of Lime.—First referring to the results 
of Richter and Juncker, Gdpner and Kolb, the author refers to the 
contradiction given by Gépner to Kolb’s assertion, that 1 molecule of 
water belongs to the constitution of chloride of lime. Gépner pre- 
pared chloride of lime containing less than } molecule of water. Wilm 
also shows that the compound CaOCl, contains less than a molecule of 
water. Tschigianjang passed dry chlorine over dry calcium hydrate, 
forming chloride of lime, but at the same time liberating 1 to 2 per 
cent. of water. 

A sample of chloride of lime, of the composition given below (1), 
was placed under a well-fitting bell-jar over concentrated sulphuric 
acid, at the ordinary temperature of a room. The first day 4°8, the 
second 4:0, the third 1:2 per cent. of weight, were lost, and the com- 
position (2) was then attained :— 
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(1.) (2.) 
Chlorine....... ...... 38°77 38°70 per cent. 
Combined lime ........ 30°58 30°52 .—COi«i«i«s 
| re 14°58 i. ia 
a ee 16°07 945 -,, 
100-00 100°00 


Total weight lost = 10 p.c, 


The loss consisted of 3°94 per cent. chlorine, and 6°06 per cent. 
water; the chloride of lime retaining less water than corresponds to 
the formula CaOCl,.H,O. Experiments, with the object of withdraw- 
ing all the water from chloride of lime, failed, decomposition ensuing. 
Dry chloride of lime, mixed with dry neutral calcium chloride, soon 
lost chlorine, and to a considerable extent, as shown in the follow- 
ing :— 

(1.) 10 grams chloride of lime of 106° were mixed with 5 grams 
dry calcium chloride. 

(2.) 10 grams chloride of lime of 106° were mixed with 10 grams 
dry calcium chloride. 

(3.) 10 grams chloride of lime of 106°, without any admixture, were 
put in a dark, dry place, and allowed to remain for two days. 
Sample (1) had then a strength indicated by 84°, sample (2) 43°1°, whilst 
sample (3) was unaltered, 7.e., of 106°. A concentrated solution of 
calcium chloride, which, however, does not crystallise at ordinary 
temperatures, liberates no chlorine gas from chloride of lime. With 
a solution which crystallises on cooling, the smell of chlorine was per- 
ceptible. It is thus proved that chloride of lime cannot be entirely 
deprived of water without decomposition ensuing. 

If chloride of lime containing but little free calcium hydrate is to 
be produced, plenty of water must be used; on the contrary, if the 
water be abstracted from chloride of lime, the proportion of free lime 
is increased. Both constituents together cannot be withdrawn from 
the chloride of lime, and it would thus appear that the compound 
CaOCl, cannot stand alone, and that a certain quantity of water is 
necessary for its existence—but not in atomic proportions—and the 
quantity of water required is greater in proportion as that of the 
calcium hydrate present is less. The sum of the lime and water increases 
with the temperature employed, and therefore the higher the tempera- 
ture the weaker is the chloride of lime produced. 

II. The Spontaneous Decomposition of Chloride of Lime.—It is a well- 
known fact that commercial chloride of lime, in a longer or shorter time 
loses its strength as regards available chlorine, suffering spontaneous 
decomposition. This decomposition is possibly due to the reaction of 
its constituents, or to circumstances of temperature, or the effect of 
the carbonic acid and aqueous vapour of the atmosphere, and light. 
Dry chloride of lime is an extremely hygroscopic substance, becoming 
heated as it absorbs moisture from the atmosphere. On triturating it 
with water, the rise of temperature is considerable, and is greater the 
less the water originally contained in the chloride of lime used. 
According to Gépner, carbon dioxide acts but very slightly on dry 
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chloride of lime, but very energetically on the damp compound. 
Chlorine gas is liberated, with development of heat, CaOCl, + CO, 
= CaCO; + Cl,. Carbonic acid, passed through a chloride of lime 
solution, liberates hypochlorous acid by secondary decomposition. 

The following experiments were tried as to the effect of heat upon 
chloride of lime :— 

1. Asample at 107° was exposed to a temperature of 37°5° for six 
days over concentrated sulphuric acid. It lost 14°2 per cent., 10°8 per 
cent. water, and 3°4 per cent. chlorine, also small quantities of potas- 
sium chlorate were formed. 

2. A sample containing 36:7 per cent. available chlorine was slowly 
heated to 100° on the water-bath in a porcelain dish, chlorine gas 
alone was set free, and the residue contained :— 


Chlorine as CaOCl, ...... = 24°10 per cent. 
= hee = 0°47 a 
” CaCl.0. coccee OS ” 


Chlorine as loss.......... = 11°67 per cent. 


3. A portion of the above heated to 200° on the sand-bath, set free 
chlorine and oxygen, and traces of calcium chlorate were formed. 
The residue contained :— 


Chlorine as CaO.Cl, ...... = — per cent. 
” 2) Perr = 29°1 = 
- CaCl,O, ...... = trace ,, 
Loss in oxygen........++6- = 64 per cent. 
GED. bccdsccoceccenes = 76 - 


4. Quickly heated in a platinum dish, a 38°53 per cent. chloride of 
lime evolved oxygen and chlorine. The residue contained :— 


Chlorine as CaOCl, ...... = — per cent. 
‘io errr = 37°32 ‘- 
” CaCl,0, ceeoee = —_ ” 
Loss in chlorine.......... = 1:21 per cent. 
Oxygen ....ssccees cooce * OM ‘ 


5. Chloride of lime of 107° was heated to 37°5° for six days, in an 
atmosphere saturated with moisture; oxygen alone was liberated 
without a trace of chlorine gas. In the residue was found :-— 


Chlorine as CaOCl,........ = 29°5 per cent. 

” CaCl, a = 45 ” 

“ CaCl,O, ...... = strong reaction. 
Loss of oxygen.......+-++- = 1:0 per cent. 


6. A heated chloride of lime solution gave off oxygen alone, and 
some calcium chlorate was formed, according to the formula 6CaOCl,= 
CaCO. + 5CaCh,. 
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An unfiltered chloride of lime solution becomes rose-coloured on 
boiling, by the formation of ferric acid from the ferric oxide of the 
calcium hydrate employed, and becomes somewhat more quickly de- 
composed than a filtered solution. 

An unfiltered solution, before boiling, contained 100°0°, the filtered 
solution 101°5°. After both had been equally boiled, the unfiltered 
solution indicated 76°, the filtered, however, 82°. The following 
equation, then, represents the decomposition by heat of chloride of 
lime, all moisture being excluded: CaOCl, = CaO + Cl, but in pre- 
sence of moisture it is CaOCl, = CaCl, + O; calcium chlorate is also 
formed. 

Sunlight was found to have no effect on dry chloride of lime, mois- 
ture being absent, the action occurring being due only to the heat of 
the rays. Exposed to sunlight, for six days, in a damp atmosphere, 
the powder smelt strongly of ozone, and contained small quantities of 
calcium chlorate and chlorite. A concentrated solution of the same 
chloride of lime, similarly exposed, suffered still further decomposition, 
thus :— 

Chlorine as CaOCl, ...... 24°37 per cent. 
8°24 le 
0°46 9% 
CaCl,Ox. 0°18 " 


Loss of oxygen = 0°18 per cent. 


The ozone development was much stronger than in the last case; 
numerous little vesicles were also observed rising through the solu- 
tion. 

When chloride of lime is exposed in thin layers to the moisture 
and carbonic acid of the atmosphere, and to diffused daylight, chlo- 
rine and oxygen are developed, without chlorous acid, the chloride of 
lime assuming a rose tint. Two samples spread out on glass plates, 
one being placed in a window, the other in a dark place, were found 
to be differently affected. The sample in the dark was but little 
altered, that in the sunlight had lost chlorine and oxygen, and con- 
tained calcium chlorate. The method used for the estimation quanti- 
tatively of the constituents named, is as follows:—A quantity of the 
chloride of lime solution, containing a known weight of the substance, 
is added to a normal arsenious acid solution, and thus only the chlo- 
rine of the CaOCl, acts upon the arsenious acid. 

Then, an indigo solution of known strength is allowed to flow in, 
until it ceases to be decolorised by the chlorous acid, and next the 
undecomposed arsenious acid left in the solution is determined by 
back-titration with a good chloride of lime solution of known 
strength. 

The total chlorine, and that of the chloric acid, are estimated in a 
second sample, first boiling with ammonia, whereby all oxygen com- 
pounds of chlorine, except chloric acid, are decomposed, so that by 
titrating with silver solution, and then evaporating to dryness, and 
igniting, and titrating again, Ist, the total chlorine is obtained, ex- 
cepting that of the chloric acid, and 2ndly, that due to es 
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Blackening of Silver Chloride by Light. Byv. Bipra 
(J. pr. Chem. [2], xii, 39—54). 


THIS paper commences with a series of historical iain 

The author finds that pure white silver chloride is not in the least 
darkened by heating to 20°—75° under water for eight days in the 
dark; when dry silver chloride is heated to temperatures above 100°, 
it is quickly darkened, even in absence of light. 

The observation that chlorine is evolved during the blackening of 
silver chloride under water in sunlight is confirmed. The black 
substance, when treated with ammonia, generally, but not invariably, 
leaves a residue soluble in nitric acid. The loss of chlorine which 
white argentic chloride undergoes when exposed to light under water, 
though readily perceptible to the eye, is not sufficient in amount to pro- 
duce any sensible diminution of weight. 

The author has not been able to determine what the black sub- 
stance produced by the action of light reallyis, but his experiments 
show that it is not a subchloride of silver. 

Subchloride of silver, or argentous chloride, may be prepared by treat- 
ing argentous citrate (prepared by reducing the argentic salt in 
hydrogen, and washing with water) for 24 hours with hydrochloric 
acid. Argentous chloride is a black powder, which does not take up 
water in the air after being dried over calcium chloride; it is dissolved 
to the extent of 80 per cent. by ammonia, the residue being soluble 
in nitric acid; when heated, this salt melts to a cake, but suffers no 
loss of weight: sulphuric acid dissolves about 2 per cent.; acetic 
acid and caustic potash are without action on the salt. Analyses led 
to the formula Ag,C)). M. M. P. M. 


Sulphur Compounds of Magnesium and Aluminium. 
By F. G. Reicuet (J. pr. Chem. [2], xii, 55—84). 


TuEsE metals combine directly with sulphur at high temperatures. 

The oxides of both metals are converted into sulphides by heating 
in vapour of carbon disulphide: magnesium oxide is also slowly con- 
verted into sulphide by heating in sulphuretted hydrogen, or by 
fusing with charcoal and sulphur, or by heating in hydrogen and sul- 
phur vapour. A sulphide is not produced by heating the oxide of 
either metal with sulphur only. When magnesium oxide is heated 
in carbon disulphide and carbon dioxide, an oxysulphide (MgS.Mg0O) 
is produced ; this reaction does not take place with aluminium oxide. 

Aluminium sulphide, Al,S;, is a yellow solid, which melts with diffi- 
culty to a hard crystalline mass. It is usually obtained in the form of 
a closely adherent yellow powder. Magnesium sulphide, Mg, varies 
in colour from greyish yellow to flesh-red, according as it is prepared 
from the metal or the oxide. This salt is infusible at ordinary tem- 
peratures: it is amorphous. 

Both sulphides burn in the air to oxides of the metals and sul- 
phur dioxide. Aluminium sulphide is decomposed in moist air, or by 
water, in accordance with the equation :— 


Al,S; + 6H,0 = 3H,S + AJ,H,O«. 
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Magnesium sulphide is decomposed by water, with production of 
hydrosulphide and hydroxide, thus :— 


2MgS + 2H,0 = MgH.S, + MgH.0;. 


The hydrosulphide thus formed cannot be obtained in the dry state: 
it dissolves many sulphides, forming sulpho-salts. 

When magnesium sulphide is boiled with water and sulphur, a 
dark-coloured liquid is obtained, which appears to contain higher sul- 
phides of magnesium, probably MgS,, MgS,, and MgS,. No similar 
action takes place with aluminium. 

Both sulphides are decomposed at high temperatures by metals 
which readily combine with sulphur (iron, copper), but it is not yet 
certain whether this method is applicable to the production of metallic 
aluminium and magnesium. 

M. M. P. M. 


On the different behaviour of Iodine to Mercuric Oxide 
under different Conditions. By E. Lippmann (Wien. Acad. 
Ber., 1875—6; Chem. Centr., 1875, 131). 


Wuen a hot solution of iodine reacts upon mercuric oxide, there is 
formed, in addition to mercuric iodide, an iod-oxy-compound of mer- 
cury. This reaction always takes place with a hot solution, whether 


the solvent is alcohol, benzene, carbon chloride, butyl alcohol, acetone, 
or water. The iod-oxy-compound is probably mercuric iodate, since, 
if it is decomposed by digestion with solution of iodine, iodic acid is 
formed. If free iodine and phenol are simultaneously present, the 
former can, in presence of iodic acid, act upon the latter by substi- 


tution : 


6HgO + 121 = Hel,0, + 5Hgl, 
and 121 + HgI,0, + 12C,H,O = 6H,O + 12C,H;IO + Hgl;. 


According to Hlasiwetz and Weselsky, the liberated oxygen of the 
mercuric oxide would form water. 


No free oxygen, however, is evolved by the action of iodine on mer- 
curic oxide, but the mercuric iodate formed is decomposed by the 
iodine, as shown above. The preparation of similar substitution- 
products of organic compounds, obtained by the decomposition of the 
iodates in presence of iodine, as well as the action of iodine on mer- 
curic oxide in presence of cold water, will form the subject of a future 


communication. 
G. T , A J 


INORGANIO CHEMISTRY. 45 


The Action of Sulphuric and Hydrochloric Acids on Alloys 
of Lead and Antimony. By Hans von per Puanirz (Dingl. 
polyt. J., ecxv, 442—446). 


Srrone cold sulphuric acid of 50 Baumé has least action on an alloy 
of 10 per cent. of antimony with 90 per cent. of lead; if the alloy 
contains either more or less antimony, it is more rapidly attacked. 
This alloy is hard, and not brittle. The gas evolved by the action 
was salphurous anhydride; no sulphuretted hydrogen was observed. 
It is well adapted for vessels intended to contain cold dilute sul- 
phuric acid. 

On the other hand, an alloy containing 10 per cent. of antimony is 
more readily acted on by hot sulphuric acid of the same strength than 
one containing a different proportion of antimony. The less anti- 
mony the alloy contained, the less it was acted on. Pure lead is less 
easily attacked than any alloy with antimony. 

Alloys of antimony and lead evolve antimoniuretted hydrogen with 
hydrochloric acid. For two or three days the evolution of gas is 
brisk; but after a week it ceases entirely. At the end of the second 
week, the plate grows thicker, while four prisms separate from its 
sides, the opposite ones being similar to each other. The plate then 
splits in two; the split connects the grooves left on the separation of 
the prisms, and the plates grow to four or five times their original 
thickness; they are porous, and are filled with crystals of lead chlo- 
ride. A smaller quantity of antimony renders this phenomenon less 
apparent ; while pure lead shows no tendency to split in this manner, 
but merely becomes encrusted with lead chloride. 

W. R. 


Sodium Arsenate. 
By G. Fuevury (J. Pharm. Chim. [4], xxi, 395—396). 


Avurnoritigs differ as to the number of molecules of water contained 
in the crystallised salt, some giving 7, others 8, and others 12. The 
author analysed three different samples, and found in each exactly 
7 molecules of water. These discrepancies should be considered by 
prescribers. 

R. R. 


Some Combinations of Niobium. By B. Sanrzesson 
(Bull. Soc. Chim. [2], xxiv, 52). 


Niobium Hydrate (a), 4H,0,3Nb,0;.— Prepared by dissolving the 
hydrate obtained by fusicn of the acid with potassium bisulphate, and 
treatment of the fused mass with water, in hydrochloric acid, and pre- 
cipitating with ammonia. It is a yellowish flaky precipitate, which, 
dried at 100°, contains Nb,O;, 91°78; H,O, 8°22. 

(b) 7H,O.Nb,0;.—Obtained by precipitating a boiling solution of 
sodium niobate with dilute sulphuric acid. The white, finely-divided 
precipitate contains, when dried, Nb,O,, 86°45 ; H,O, 13°55. 

Potassium Niobate (a), 2K,0.4Nb,0; + 11H,0.—Obtained by 
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fusing equal parts of niobic acid and potassium carbonate. The fused 
mass is then treated with water, which leaves the niobate insoluble. 

(b) 2K,0.Nb,0; + 11H,O.—Prepared by fusing the preceding salt 
with large excess of potassium carbonate, and subsequent treatment 
with water. 

Sodiwm Niobate (a), Na,O.Nb,0; + 6H,0.—Obtained by boiling 
niobic acid with sodium hydrate. The residue is separated from the 
alkaline solution, and dissolved in water. After some time the salt is 
deposited in small crystals. 

(b) 2Na,0.3Nb,0; + 9H,0.—Obtained by fusing niobic acid with 
sodium hydrate, and subsequent treatment with boiling water, which 
leaves the salt insoluble. 


Zine fluoniobate, a} Fl,Nb, + 28H,0.—Obtained by dissolving 


equivalent quantities of zinc carbonate and niobic acid in concentrated 
fluorhydric acid. The salt crystallises, by evaporation, in well-formed 
prisms, which are insoluble in cold water, decomposed by boiling 
water, and in the air evolve fluorhydric acid. 

The fluoniobates of cadmium, manganese, cobalt, and nickel are 
obtained in the same way as the above, and have a corresponding 
composition. 


Iron fluoniobate, oy Fl~Nb, + 19H,0.—Obtained by dissolving 


equivalent quantities of metallic iron and niobic acid in fluorhydric 
acid. Crystallises in slender prisms of a yellowish colour. 


Copper fluoniobate, or N b + 9H;0.—Forms broad flat crystals 


of a bluish colour, which are decomposed by water. 

Mereury fluoniobate, Hg,Fl,Nb + 8H,0.—Prepared from a solution 
of equal quantities of mercury oxide and _niobic acid in fluorhydric 
acid. Mercury fluoride is first deposited, then a white mass, and 
finally, when the solution is concentrated, the above salt in short pris- 
matic crystals, which are decomposed by water. 
H. J. H. 


Researches on the Niobates and Tantalates. By A. Joty 
(Compt. rend., Ixxxi, 267—269). 


THE experiments of Marignac on the fluoniobates and fluotantalates, 
and of Deville and Troost on the vapour-densities of the chlorides and 
oxychlorides of these metals have led to the adoption of the formula 
Nb,O; Ta,0; for niobic and tantalic anhydrides respectively: a bond 
of union is therefore created between these acids and those of the 
phosphoric group, which rendered it probable that their salts might 
be similarly related. According to the author’s experience, niobic 
acid gives rise to four classes of salts— 


MO.Nb,0;, 2MO.Nb.0;, 3MO.Nb,0;, 4MO.Nb.0;, 


which may be prepared by fusing niobic acid and a metallic chloride 
together, and keeping the mixture for several hours at a temperature 
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a little lower than the volatilising point of the chloride. He was un- 
successful, however, in preparing in this manner compounds of niobic 
acid analogous to the chlorophosphates and chlorovanadates of Deville 
and of Hautefeuille. 

Magnesium niobate, prepared as above, is obtained in large trans- 
parent hexagonal plates, with a fatty lustre resembling mica. Its 
density was 43. Analysis assigned to it the formula 4MgO.Nb.0;. 
A prismatic niobate, 3MgO.Nb,0;, was also prepared. 

Calcium niobate was prepared in the form of very distinct rhom- 
boidal prisms, which had the formula 2CaO.Nb,0;. 

By fusing together at a bright red heat for 4 or 5 hours a mixture 
of niobic acid, calcium fluoride, and potassium chloride—the latter in 
large excess—a salt with a single equivalent of base was obtained, 
CaO.Nb.O;; but if the fluoride was in excess, the salt, 2CaO.Nb,0,, 
was formed, together with an oxyfluoride of niobium. 

Manganese niobate.—Manganous fluoride, reacting on niobic acid, 
gives rise to manganese niobate, which is obtained in transparent, 
rose-coloured, right rhomboidal prisms. The action of ferrous fluoride 
does not produce a corresponding salt. 

Yttrium niobate was prepared by fusion in the form of very small 
octohedra. Its composition was 3YO.Nb,0;, which, according to 
Rammelsberg corresponds exactly with the formula of native yttrium 
niobate, fergusonite. 

The substitution of tantalic acid for niobic acid gave analogous 
results in almost every instance. 


J. W. 


On the Preparation of Tungsten and the Composition of 
Wolfram. By F. Jean (Compt. rend., lxxxi, 95—97). 


To prepare the tungsten, the wolfram is reduced to an impalpable 
powder; mixed with 3 per cent. of calcium carbonate, and 20—30 per 
cent. of sodium chloride ; and heated for half an hour to dull redness 
in a reverberatory furnace. When the mixture is cold, it is pulverised, 
and then boiled for a quarter of an hour with hydrochloric acid, which 
dissolves the lime, and the oxides of iron and manganese, with dis- 
engagement of chlorine, leaving the whole of the tungstic acid in the 
insoluble state as a lemon-yellow crystalline powder, which is purified 
by washing with acid, and finally reduced at a bright red heat by 
hydrogen. 

With pure calcium carbonate, and without adding sodium chloride, 
it was found impossible to decompose the wolfram completely; but 
with about 20 per cent. of pure lime, decomposition was easily effected 
ata dull red heat. Sulphates, alkaline carbonates, or calcium chloride 
may replace the sodium chloride for the decomposition of the wolfram, 
but the author is unable to explain their action. 

Experiments were made by the use of this method of decomposing 
wolfram, to determine the composition of that mineral, the result being 
to confirm the ordinary view that wolfram is a tungstate of the pro- 
toxides of iron and manganese. 

C. H. P. 
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On a Compound of Platinum, Tin, and Oxygen, analogous to 
Purple of Cassius. By Dztacnanat and Mermet (Compt. 
rend., lxxxi, 370—371). 


WHEN solutions of platinic and stannous chloride are mixed, a brown 
coloration is produced, and if the liquid be then largely diluted and 
boiled, a brown precipitate separates, which after much washing with 
hot water, is found to be free from chlorine, and to contain only pla- 
tinum, tin, and oxygen. It may also be produced by placing a 
strip of tin in a solution of platinic chloride, the yield being much 
increased by diluting, and then boiling the liquid. It is a hydrate, 
and varies in composition, according to the process employed to pro- 
duce it. It loses water at 100°, and on calcination suffers further loss, 
probably of oxygen. Boiling alkalis and aqua regia attack it; and 
when fused with alkaline carbonates, it affords a stannate and finely 
divided platinum. Two specimens prepared, one with platinic and 
stannous chlorides, the other by plunging a strip of tin into platinic 
chloride, gave on analysis, after drying at 160°, the following num- 


Prepared with Prepared with 


PtCl, and SnCl,. PtCl, and Sn. 


Endeavours are being made to prepare similar compounds with the 
other metals of the platinum series. 
o. w. P. 


Ruthenium and its Oxygen Compounds. By H. Sainrtr- 
Cuaire Devitte and H. Desray (Compt. rend., Ixxx, 457— 
461). 


THe authors prepared hyperruthenic acid (RuQ,) by the action of 
chlorine on the rutheniates of potassium, sodium, and barium, and 
obtained it in yellow, regular crystals, but its instability prevented a 
determination of the form. On their attempting to distil 150 grams 
of it in a closed glass apparatus, a rapid evolution of gas occurred at 
108°, and immediately a violent explosion shattered the vessel to atoms, 
the laboratory being instantly filled with a dense black smoke, as if 
a large quantity of turpentine had been burnt. A suffocating odour 
of ozone pervaded the apartment; but no other inconvenience was felt, 
and therefore it appears that hyperruthenic acid is not dangerous, like 
osmic acid. A sensation of warmth was experienced, similar to that 
observed when the hand is thrust into carbonic acid. When ruthe- 
nium is heated in the oxy-hydrogen blowpipe, the same black vapour 
and smell of ozone are produced. Thus, hyperruthenic acid, which is 
decomposed with explosion at 108°, can be produced at the highest 
temperatures, and when so formed decomposes at the lower tempera- 
ture, with liberation of ozone. This is an instance of decomposition 
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by cooling, or the inverse of that which occurs in ordinary cases of dis- 
sociation. The authors found appreciable quantities of ruthenium in 


a sample of commercial platinum. ne 


Mineralogical Chemistry. 


Mineralogical Notices. By A. Frenze. 
(Jahrbuch fiir Mineralogie, 1875, 673—686). 


1. Descloizite and Vanadinite—The vanadate of lead of Wanlock 
Head, Dumfriesshire, has been known for a long time, and has gene- 
rally been classed with vanadinite. An analysis by Thomson (who 
erroneously stated that the mineral was found in the county of Wick- 
low, Ireland), gave— 


Cl. V:05. PbO. 
2°44, 23°43 73°94 = 99°81 


The formula for vanadinite requires 78°4 per cent. of oxide of lead. 
The author submitted some specimens from Wanlock Head to a tho- 
rough examination and analysis. The mineral occurs in small, light 
grey to yellowish or brown botryoidal masses, with a weak, resinous 
lustre, spec. gr. 6°75 at 20°C., and attached to calamine and ferru- 
ginous quartz. A portion which was freed from adhering impurities 
and levigated, gave on analysis the following figures :— 


Oxide of lead 72°12 + 223 = 0°323 
Vanadic acid 22°40 + 182°6 = 0123 
= 0°033 


99°22 547°6 


The relation of the base to the acid here is as 0°323 : 0:155, or as 
2:1, from which is deduced the formula, 2PbO.V,0;, which corre- 
sponds with the descloizite of Damour. On dissolving the mineral in 
nitric acid, and adding silver nitrate, no silver chloride was precipi- 
tated. Most specimens contain, however, different amounts of chlorine, 
varying from 0°65 to 1°70 per cent., the lead oxide varying from 
69°59 to 72°96 per cent. Damour also observed the presence of 
chlorine in descloizite. Pure vanadinite occurs also at Wanlock 
Head, in light yellow, indistinct globules, or barrel-shaped crystals, 
having rough surfaces. An analysis gave— 


Cl. PbO. V20;. P.O5. 
2°24 77°04 16°92 2°72 == 98:92 


There is rather too little lead oxide here, but this analysis compares 
favourably with Rammelsberg’s analysis of vanadinite from Kappel 
in Carynthia. Quartz and calamine accompany the vanadinite at both 
localities. 

VOL, XXIX. i 
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2. Iinarite—Only two analyses of this mineral lave been made, 
both of samples from Wanlock Head. Very fine linarite:occursin the 
Ortiz Mine, in the Sierra Capillitas, la Rioja, Argentine Republic, and 
Professor Stelzner gives a description of it in Tschermak’s Mittheilun- 
gen, 1873, 249. The argentine linarite has exactly the same compo- 
sition as that from Wanlock Head, viz., PhOSO,; + CuO.H,0. Spec. 
gr. at 17°C., 5°06. The powdered mineral experiences no loss on dry- 
ing at 100° C. 

3. Goslarite—The occurrence of this mineral is rarer than one would 
naturally suppose. It has been until lately quite unknown at Freiberg, 
which is all the more remarkable as enormous quantities of zinc-blende 
are extracted from the mines there. It has been found asa secondary 
formation at the Mord-grube, near Freiberg, in stalactitic and sinter- 
like masses; also in crusts similar to those observed at Schemnitz. 
The ecrust-like masses are white, not differing much in appearance. 
An analysis of this crust gave— 


803, ZnO. MgO. H,0. 
29°52 21°58 6:18 42°72 = 100 


The stalactitic masses have a brown colour, are hollow, and the 
hollow spaces are lined with crystals. These crystals are small, and 
the type is prismatic, with the terminal faces generally considerably 
rounded off. The faces of the primary pyramid exhibit a peculiar 
development of two parallel faces, which grow much larger than the 
others, resulting in a form which approaches very nearly to Hemi- 
hedry. 

Pictener Schrauf examined Freiberg goslarite, and observed 2P 
for the first time ; the other faces were ooP.co P w.P.2P0 .Poo. 

The brown crystallised variety contains 6°41 per cent. of ferric oxide, 
which is left as a residue on treating the mineral with water. 

4. Léllingite.—Small crystals of this mineral, exhibiting the faces 
_ @Pt, Poo, from Monte Challanches, Dauphiné, were analysed, and 
found to have the following composition :— 


Fe. co. As. Sb. 8. 
21°22 Ord 63°66 5°61 3°66 = 100°59 


from which we obtain the formula, FeAs,. Real léllingite had 
never been examined crystallographically, until Schrauf measured 
the crystals from Monte Challanches. These crystals are only } milli- 
meter in length, and resemble the mispickel (arsenical pyrites), from 
Franconia, New Hampshire (Fig. 98, in Dana’s Mineralogy). Re-enter- 
ing angles occur on the prism faces. 

As the mean of several measurements, Schrauf found:—Angle, 
oP = 118° 40’; Px = 133° 50’; Pa to wP = 77° 25’, 

From these data the ratio of the three axes was found to be a: b: ¢ 
= 1535: 1: 1:970, which agrees nearly with that given for mispickel 
by Dana, viz., a: b: ¢ = 14793: 1: 1°7588. Mispickel and léllingite 
can therefore be considered isomorphous. 

5. Spiauterite—It is well known that the two zinc-blendes, viz., 


pees de 
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sphalerite and spiauterite occur together at Przibram. Spiauterite 
differs but very slightly in composition from sphalerite (ordinary zinc- 
blende), the former containing generally 1°80 per cent. of cadmium ; 
the latter never more than 0°4 per cent. 

6. Famatinite—A supposed nickeliferous mineral, of a reddish 
colour, from Cerro de Pasco, in Peru, was found to resemble in every 
particular the famatinite of Stelzner, brought from the Argentine 
Republic. The chemical composition of the mineral famatinite corre- 
sponds with the formula, 3Cu,S.Sb,8, (see vol. xii, pp. 1069, 1143), 
and a mineral from Luzon, exactly resembling famatinite, had, 
according to Winkler, a chemical composition corresponding with the 
formula, 3Cu,8.As,8; (vol. xiii, p. 54). 

On analysing the Peruvian mineral, it was found to have exactly a 
percentage intermediate composition between famatinite and enargite. 
This Peruvian famatinite penetrates the enargite, and is attached to 
iron-pyrites. After deducting iron-pyrites, which is unavoidably pre- 
sent in all samples, the composition in 100 parts was found to be— 


co. Sb. As. 8. 
47°93 12°74 8°88 30°45 = 100 


from which the formula, 3Cu2S.(Sb.As).S5, is obtained. 

7. Artificial Copper-glance and Pucherite—These minerals can 
easily be obtained artificially, in small crystals. Copper-glance is 
prepared by igniting copper sulphide (precipitated from an acid solu- 
tion by sulphuretted hydrogen) in coal-gas, when crystals of cuprous 
sulphide are obtained, having a strong metallic lustre. If the copper 
sulphide contains free sulphur, or arsenic sulphide intermixed with it, 
the crystals form with greater facility. The reason is probably this: 
an arsenic-copper sulphide forms in the first stage, but when the tem- 
perature increases, arsenic sulphide volatilises, and copper-glance 
crystals separate out. These crystals are very small, but exhibit 


under the microscope, the combination, 0P.co P.coo Poo, with great dis- 
tinctness. The crystal-type is “‘short prismatic.” In order to prepare 
pucherite, Frenzel mixed solutions of bismuth nitrate with vanadium 
chloride, placed the mixture in an exsiccator over sulphuric acid, and 
found, in course of time, that after the mass was dried up in the 
basin, most beautiful small crystals of pucherite had formed on the 
sides. They are recognisable with the naked eye, are brown, and 
exhibit the combination, 0P.oo P, the type being tabular. 

8. Zéblitzite is simply a white modification of serpentine, occurring 
as a deposit or crust upon serpentine, at Zéblitz, and other localities 
in Saxony. It has a massive appearance, with a stratified structure, 
dull lustre, snow-white to yellowish-white colour. Hardness, 3 to 4. 
Spec. gr. 2°49 (20°C.). Adheres to theftongue, and is slightly brittle. 
Berwerth describes a white mineral, found in New Jersey, which 
corresponds exactly with the formula required by serpentine, and agrees 
in all particulars with the mineral from Zoblitz. 

9. Quartz—At Langenberg, near Schwartzenberg, quartz crystals 
exhibiting very complicated combinations occur attached to brown 
iron-ore and wad in the iron-ore veins. The following forms have been 

E 2 
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observed :— ooR.co R2.R.—R.—4R'2R2.P2.2P2, together with various 
obtuser rhombohedra. The commonest combination is oR.R.—R.P2. 
2R2. 

. oR2 and P2 occur with the full number of faces, which, however, 
are extremely narrow. —}R shows larger developed faces, which 
are always rough and dull. Next to —4R appears the scaleno- 
hedron, ?R2, which also has its full complement of faces. This 
scalenohedron combines with R, under an angle of 160° 15’ (according 
to vom Rath). Owing to the smallness of the crystals, the obtuser 
rhombohedra could not be determined with any certainty. The crystals 
have a “short prismatic” type, with oR.R.—R predominating. Pene- 
tration twin-crystals have been observed, exhibiting the characteristic 
appearances of the two individuals on the faces of the rhombohedra, 
Rand —R. Tetartohedral faces have not been observed, so that it is 
not possible to say, from a simple examination of the crystal form, 
whether the quartz is dextro- or levo-rotatory. 

Trapezohedral or scalenohedral quartz crystals have been found in 
the silver veins of Schneeberg and Freiberg, which is remarkable, as 
this form of quartz is of the greatest rarity in these localities. 

10. Calcite——A curious case of hemimorphism has been observed on 
a crystal of this mineral from the neighbourhood of Dresden. The 
combination observed was oR.OR.R*— 3R, the type of the crystal 
being rhombohedral, with —3R.R*.0R, occurring rather small at the 
upper pole, and OR alone at the lower pole. Some crystals are com- 
pletely and similarly developed above and below, but exhibit a very 
distinct line of demarcation, by which the crystal can be divided into 
two halves on apptying a knife to it. This face of separation corre- 
sponds with the basal plane, and appears smooth and glittering, like 
a cleavage-plane. Another specimen, exhibiting the combination, 
oR.oo R.2.0R, from the same locality, also shows the same facility of 
division parallel to OR; in fact plates can be obtained easily from the 
basal plane by applying the knife. These crystals, however, allow 
only of the usual calcite cleavage, viz., the primary rhombohedron, R, 
so that this apparent cleavage is really not a basal cleavage, but only a 
separation along the line of demarcation, for if the knife is applied 
above or below this line, rhombohedral faces are obtained. Naumann 
(ibid., 281), in describing a similar occurrence on calcite from Derby- 
shire, and Ahrn in Tyrol, says he does not consider it a case of hemi- 
morphism, but only of individual anomaly. 

11. Magnetite.—Crystals of magnetite from Seufzergriindel, near 
Hinterhermsdorf, were found as twins many times repeated, the twin 
plane, a face of the octohedron, resulting in a hexagonal-like form, 
resembling titanic iron (Menacconite). These peculiar twins have 
been observed only on magnetite from the iron-ore mines of Sfo-Joao 
d’Ypanema, Province St. Paulo, Brazil, and were described by 
Rosenbusch. 


12. ‘* Minerals accompanying the Brown TIron-ore of Langenstriegis.” 
Anglesite—This mineral was formerly found in Langenstriegis in in- 
completely developed crystals, but lately it has been found in fine 
crystals, which are remarkable as exhibiting three distinct types. The 
commonest forms are horizontally prismatic crystals of the combina- 


MINERALOGICAL CHEMISTRY. 33 


tion } Poo.o P. The crystals of the second type are pyramidal 
through P and an acuter pyramid, probably 2P ; these pyramids occur 
either independently or else in combination with the prism oP. The 
crystals of the third type are the largest and finest, they are prismatic 


parallel to the vertical axis, and exhibit the combination o P. oP2. 


0 Po.Po.0P. This form is not given in any work on mineralogy. 

Hydrated Ferric Sulphate is found in clefts of massive barytes, 
and has a sulphur to citron-yellow colour. It occurs in radiating 
leaves, also in very small hexagonal crystals combining the prism and 
the basal terminal plane. The small crystals have not a yellow, but a 
black colour. The mineral is insoluble in water. A rough analysis 
gave the formula 2Fe,0;.550; + 30H,0. 

Bismuth Selenide. Frenzelite—The selenium bismuth from Gua- 
najuato in Mexico, which was named Frenzelite in compliment to 
the author by Dana (Second Appendix, 1875), was described as crys- 
tallising in the rhombic system, without, however, direct proof being 
adduced, as the crystals found up to that time were so small. Since 
then Schrauf has examined several specimens, and found that 
frenzelite is isomorphous with antimonite. Observed faces ooPoo . 
oP o.cP. Angle of oP- about 90°. In addition to this prism 
several narrow faces ooPm occur, which are bent, blending with one 
another in such a way as to preclude accurate measurements being 
made. Pyramids and domes have not been observed. Frenzelite was 
found to have the formula Bi,Se;, the sulphur occurring only as a 
vicarious constituent. 


C. A. B. 


On Baryta-Mica from the Habachthal in Salzburg. By 
F. SanpBERGER (Jahrb. f, Min., 1875, 625). 


THE author showed in a previous communication (Jahrb. f. Min., 1873, 
59) that the white mineral which occurs in thin layers in the emerald- 
green mica from the Habachthal in Salzburg is baryta-mica. Since 
then he has examined it thoroughly, and finds that it crystallises in 
the rhombic system. The faces oP and OP are distinct, the latter 
face is characterised by a pearly lustre. Cleavage very distinct, 
parallel to OP, by which it can be obtained in very thin flexible leaves. 
The mineral is mono-axial, and is generally analogous to potash-mica. 
Colour white; colourless in thin lamine. Hardness 1°5; sp. gr. 2°83 
at 10° C. Easily fusible before the blowpipe to a white enamel. On 
boiling with sulphuric and hydrochloric acids it is slightly attacked 
but not decomposed. A careful analysis by H. Bergmann gave— 


SiO, Al,O; FeO. MnO. MgO. BaO. CaO. K,O. H,0O. 
49°44 26:05 2°02 029 3:03 576 181 7:54 424 = 100718 


It is certainly extraordinary that not the slightest trace of sodium 


could be detected, even by the spectroscope. 
C. A. B. 
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‘Occurrence of Platinum in Nodules of Brown Iron-ore from 
Mexico. By F. SanppercerR (Jahrb. f. Min., 1875, 625). 


TuEsE nodules consisted chiefly of distinct pseudomorphs of — 
oO02 

>) 
and were found to contain a very small but determinable amount of 
platinum. The author is submitting the specimens to a further ex- 
amination. Many years age Boussingault observed platinum in brown 
iron-ore from South America. 


iron-ore after iron-pyrites (exhibiting the combination 0 Oo. 


C. A. B. 


‘On Melanosiderite, a new Mineral Species. By Jos1au Cooke 
(Jahrb. f. Min., 1875, 651). 


THis mineral occurs massive and is very brittle. It has a conchoidal 
fracture. Hardness, 4,5. Specific gravity, 3390 to 3°392. Colour 
black, passing into reddish. Resinous vitreous lustre. Streak reddish- 
brown. Transparent. Decrepitates before the blowpipe. Gives the 
reaction for iron in the borax bead. The powdered mineral is easily 
soluble in hydrochloric acid, leaving gelatinous silica. The mean of 
several analyses gave :— 


SiO,. Fe,03. Al,O3. H,0. 
7°39 75°13 4°34 13°83 = 100°69 


From this analysis the formula 4Fe,0;.Si0, + 6H,O is obtained. 
Melanosiderite is found on Mineral Hill, Delaware County, Pennsyl- 
vania. 


C. A. B. 


-On Crystal ‘Crusts or Shells, By C. Zerrewner (‘'schermak’s 
Mittheil., 1875, L.S., 35—37 ; Jahrb. f. Min., 1875, 652). 


CrystaL shells can be divided into two classes, viz., (1). a. Those 
which are loose and can be detached from the crystal upon which they 
rest, of which the cap-quartz of Schlaggenwald and Beeralstone, 
rock-crystal from Schwarzenstein in the Tyrol, amethyst from Sche- 
mintz, wolframite from Zinnwald, &c., may be cited as examples. 
b. Those whose faces of separation are grown fast together, which is 
the case with all other crystal-shells. (2). a. Those which reproduce 
on every succeeding shell all the faces of the innermost crystal in 
parallel position, examples of which are found in the above-mentioned 
quartzes, also cobalt-glance from Tunaberg, cobalt-speis from Saalfeld, 
galena from Himmelfahrt near Freiberg, epidote and vesuvianite. 
b. Those which exhibit a shell-formation, parallel to a certain face or 
pair of faces of the innermost or primary crystal. Examples of this 
peculiar formation are moroxite from Lake Baikal, on which the shells 
form parallel to two faces of oP, and greyish-green oligoclase from 
Bodenmais, on which the shells form parallel to the brachypinacoid, 
and magnetite from Achmatowsk. (3.) Those which have a thin 
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intermediate layer or deposit of a different mineral species between 
their faces of separation. Examples of this are: cap-quartz from 
Zinnwald, with an intermediate layer of mica; rock-crystal on com- 
mon quartz from Marienfels in the Riesengebirge, with an intermediate 
layer of specular iron; wolframite with an intermediate layer of 
eatthy brown iron-ore; cobalt-glance from Tunaberg with an inter- 
mediate layer of copper-pyrites between the shells, parallel to the bra- 


chypinacoid. 
C. A. B. 


The Meteorites of Lancé. By R. von Drascuer (Tschermak’s 
Min. Mittheil., 1875, i, s. 1—8; Jahrb. f. Min., 1875, 652). 


On the 23rd of July, 1872, six meteorites fell in the neighbourhood of 
Lancé (Loir-et-Cher Dept.), the largest of which weighed 47 kilos., 
and is now in the Mineralogical Collection of Vienna. Its form was 
that of a stunted four-sided pyramid, and it was covered with a thin 
coating of fused substance. This meteorite belongs to the chondrites. 
It contains globular masses which consist partially of olivine and 
bronzite. The olivine occurs in small symmetrically arranged crystals, 
the bronzite exhibits only a fibrous texture. Magnetite and iron 
pyrites can be seen in the tufa-like main mass of the mee xy 
C, A. B. 


Crystallographic Notices.—Binnite from Imfeld in the Binnron- 
thal— Calcite from Andreasberg.—On a Quartz-twin with inclined 
axes from Japan.—Wolframite from the Trachyte of Felsébanya 
(Jahrbuch f. Mineralogie, 1875, 646—648). 


Dioptase.—Perowskite from the Ural.—Tetartohedry of Titanifer- 
ous Iron.—Arragonite-crystals from Eisenerz and Hiittenberg.—Twin- 
formations of the crystals of Rhombohedral Sulphur.—Crystal-forms 
of Cronstedtite-—Corrosion-figures of Apatite and Gypsum.—Mona- 
zite from Eastern Siberia (ibid., 740—747). 


Organic Chemistry. 


Derivatives of Acetylene. By A. SaBANEJEFF 
(Annalen der Chemie, clxxviii, 109—128). 


Tue best method for preparing acetylene is that devised by Miasnikoff 
and Sawitsh. Ethene dibromide is added drop by drop to alcoholic 
potash, which is heated on a water-bath. The gases which are evolved 
pass through a reversed condenser into another flask containing hot 
alcoholic potash, and from these again through another reversed con- 
denser. After being washed with water, the acetylene is absorbed 
by passing it through several bottles containing a solution of cuprous 
chloride in ammonia. The precipitate thug obtained is then decom- 
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posed by hydrochloric acid, and the gas is washed with water and 
caustic potash 

When acetylene is passed into bromine which is covered with water, 
the tetrabromide is formed, which can be distilled with steam. It isa 
heavy, colourless, aromatic oil, having at 21°5° the sp. gr. 2°848. 
Acetylene tetrabromide dissolves in alcohol, ether, chloroform, carbon 
sulphide, acetic acid, and aniline. On heating it to 190°, it is resolved 
into hydrobromic acid and tribromethene, which is also produced by 
the action of alcoholic ammonia and by heating the tetrabromide with 
potassium acetate and acetic acid. It is a liquid boiling at 162°—163°, 
fuming in the air, being decomposed by moisture. A solid polymeride 
of tribromethene is formed, but in smal] quantity only in the prepara- 
tion of the tetrabromide. 1t crystallises in colourless plates, which 
are sparingly soluble in alcohol and in the tetrabromide, more freely 
in ether and chloroform. It does not volatilise with steam, melts at 
175°, and decomposes at a higher temperature. 

When the tetrabromide is heated with alcoholic potash in varying 
proportions, only acetylene and bromacetylene are formed, while by 
the action of silver acetate, potassium cyanide, and silver cyanide, no 
definite products could be obtained. On heating the tetrabromide 
with alcoholic potassium or ammonium sulphide, it is converted into 
a strong-smelling sulphur-compound, crystallising in transparent 
plates. When an alcoholic solution of four molecules of potash is 
gradually added to a mixture of one molecule of the tetrabromide and 
two of aniline, the chief product consists of acetylenetriphenyl- 
triamine :— 


HCBr, HC —HNC,H; 
+ 3(H,NC.H;) + 4HKO= | Jn C,H; +4KBr + 4H,0. 
HCBr, HC—HNC,H; 


This triamine forms soft, silky needles, melting at 190°, and decom- 
-_posing when more strongly heated. It dissolves sparingly in cold 
alcohol, more freely in hot alcohol, and in aniline, carbon sulphide, ether, 
and chloroform. The hydrochloride C H,g.N;HCl is readily soluble 
in water, but insoluble in hydrochloric acid. This salt, as well as 
others, decompose slowly when their aqueous solution is left standing, 
and quickly when heated, aniline being formed. (C»H,,N;ClH). + 
PtCh, and (CHiN;HCl), + 3HgCh, are insoluble amorphous pre- 
cipitates. The bye-products obtained in preparing the triamine con- 
sist of acetylene, bromacetylene, glycollic acid, and a compound having 
the smell of the isonitrils. 

When sodium is added to a solution of the tetrabromide in ether, 
no dibromide is formed, but tribromethene and bromacetylene; while 
by heating the solution with silver-dust or mercury to 180° some di- 
bromide is formed. The latter is also produced, together with a large 
quantity of tetrabromide, by passing acetylene into a cold solution of 
1 pt. of bromine in 5 pts. of chloroform. Pure acetylene dibromide 
can only be obtained by saturating absolute alcohol with acetylene, of 
which it dissolves about six volumes, and then adding the calculated 
quantity of bromine. By repeating the same operation several times, 
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and then adding water, the dibromide is precipitated, and separated 
from lower-boiling bye-products by heating the liquid in a salt-bath to 
115°. Acetylene dibromide is a colourless, mobile liquid, which dis- 
tils with decomposition. 

Acetylene di-iodide is best prepared by passing acetylene through a 
number of flasks containing iodine, which is moistened with absolute 
alcohol, and keeping the flask in motion all the time. It is soluble in 
alcohol, ether, chloroform, carbon sulphide, methyl iodide, and aniline. 
It crystallises in long colourless flexible needles, having a strong and ~ 
characteristic odour. Its sp. gr. at 21° is 3°303. It melts at 73°, 
solidifies again at 70°; volatilises at the common temperature, and 
sublimes without decomposition. It is a very stable body, acquiring 
a brown colour only when exposed to sunshine. Hot aqueous potash 
acts but little on it, but alcoholic potash decomposes it, a gas smelling 
like bromacetylene being given off, which is absorbed by ammoniacal 
cuprous chloride, with formation of copper-acetylene. 

The mother-liquors of the solid iodide contain a non-volatile liquid 
isomeride, which is easily decomposed by light and by heat. It solidi- 
fies a few degrees below 0°, and has at 21° the specific gravity 2-942. 
Another product which was observed was a very volatile iodide, pos- 
sessing an agreeable smell, which was formed in very small quantity 
only. 


Action of Fuming Nitric Acid on Dichlorallylene. 
By A. Pinner (Deut. Chem. Ges. Ber., viii, 959—963). 


WueEn dichlorallylene is slowly dropped into well-cooled nitric acid, a 
vigorous action takes place, a clear solution being formed, from which 
a greenish oil deposits on dilution with water: a portion of the di- 
chlorallylene is wholly destroyed, much hydrochloric acid being found 
in the liquid. The oily mass distils between 120° and 200°, with partial 
decomposition; after treatment with tin and strong hydrochloric acid, 
however, it does not decompose on heating ; by fractional distillation the 
greater part is found to pass over between 130° and 140°, and at 190° 
to 195°; the more volatile portion is trichloropropylene, C;H;Cl;, boiling 
at 120°, after treatment with caustic potash. The higher-boiling sub- 
stance solidifies on cooling to a camphor-like mass, possessing an 
odour like that of chloropicrin; it is very soluble in alcohol, and on 
analysis gives numbers agreeing with the formule C,;H,Cl;NO,, or 
C;H,Cl;NO,, better with the latter, whence apparently the body is 
trichloronitropropylene: on treatment with caustic soda, it furnishes 
common salt and a body having the composition of dichloronitro- 
allylene, formed from trichloronitropropylene by loss of the elements 
of hydrochloric acid, and boiling at 162°. As this dichloronitro- 
allylene appears to be formed by the action of soda on the crude 
greenish oil first obtained (before treatment with tin and hydrochloric 
acid), it seems probable that the first action of nitric acid consists in 
adding on the elements of nitric peroxide to dichlorallylene, forming 
dinitro-dichloropropylene, thus :— 


CH CH(NO,) 
cc1.Z—Scu + 2No, = cci,Z . 


\CH(NO.), 
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and that the product becomes converted into trichloronitropropylene 
‘by the action of the chlorine set free by the total decomposition of a 
-part of the dichlorallylene used. 

The reducing action of the tin converts a portion of the trichloro- 
nitropropylene into trichloramidopropylene, OH,CL,(NH,) ; this is an 
oily base, slightly soluble in water, and forming a hydrochloride ex- 
‘cessively soluble in water, and readily soluble in alcohol; at 100° this 
salt decomposes into its components; it forms a platinum salt, readily 


soluble in water and alcohol, crystallising in yellow prisms. 
C. R. A. W. 


Chlorobromated Ethene Chloride. By E. Bourcoin 
(Bull. Soc. Chim. [2], xxiv, 114). 


By the action of chlorine on acetylene perbromide the author obtained 
a crystalline body which he proposes to call chlorobromated ethene 
chloride. It.is isomeric with perchlorated ethylene bromide, but pos- 


-sesses different properties. 
H. J. H. 


Ethidene Oxychloride. 
By A. Lizsen (Annalen der Chemie, clxxviii, 43—48). 


Tue author attributes the failure of Geuther and Cartmell in attempt- 
ing to prepare ethidene oxychloride to the fact that they allowed the 
crude product to remain for a long time in contact with calcium chlo- 
ride and lead oxide before purifying it by distillation. 

The author prefers to just dry the product with calcium chloride 
before distillation, and not to distil from the calcium chloride. 

In order to ascertain if Kessel’s difficulties in preparing ethidene 
oxychloride were due to a faulty description in the original paper, the 
author caused Roth to prepare'some of the substance, and very good 
results were obtained. Perhaps Kessel did not thoroughly separate 


the two layers of liquid. 
T.2B. 


Direct Union of Propene with the Hydracids. 
By M. Berruetor (Bull. Soc. Chim. [2], xxiv, 106). 


Ir a flask filled with pure and dry propene be placed over a flask of 
equal size filled with hydriodic acid gas, and communication be esta- 
blished, small drops of isopropylhydriodic ether will soon be observed 
to form on the sides of the flask of propylene, and collect at the 
bottom. In about half an hour the quantity of ether formed will be 
found to correspond with a nearly complete combination of the two 


es. 
- u..J. 2 
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Two Isomeric Butenes obtained by the action of Zine Chlor- 
ide on Butylic Alcohol from Fermentation. By M. Nevore 
(Bull. Soc. Chim. [2], xxiv, 122). 


Tue author believes that by the action of zine chloride on butylic 
alcohol two isomeric butenes are formed, one giving with bromine .a 
dibromide boiling at 158°—159°, and the other giving a dibromide 
boiling at 147°—148°. 

H. J. H. 


Synthesis of Alcohols by means of Chlorinated Ethers. 
By A. LreBen (Annalen der Chemie, clxxviii, 1—42). 


THE preparation of diethylic ethyl oxide, (C,H;),0,H;.C,H;O, presents 
many practical difficulties, and the author now prepares it by digesting 
chlorethylic ethyl oxide, C,H;.0.C,H;(C.H;.Cl), with rather less than 
the theoretical quantity of zinc-ethyl in a copper vessel in which a 
pressure of about one extra atmosphere is maintained. Among the 
products were alcohol, hexene, zinc ethylate, and ethane. The re- 
actions may be represented as follows :— 


Cl C H C,H; 
(1.) 20,H;2 OH, + Zn { CE? = ZnCh + 2C,Hy4 GH, . 
OCH; 2Hs OCH; 


CH; 


2445 


(3.) 2C,H,OH + Zn(C,H;), = Zn(OC,H;). + 2C,Hs. 


(2.) vcd OH = 2C,Hi. 4- 2C.H;HO. 
OC. 


Besides the above mentioned substances, two viscous products were 
obtained, one of which boiled at about 200°, while the other boiled 
above 300°. The former of these gave numbers corresponding with 
the formula C,,H»,O., and is probably formed by the elimination of 
2HCl from 2 molecules of chlorethylic ethyl oxide; while the latter, 
which contained C.H;,0 was perhaps derived from 5 molecules of 
chlorethylic ethyl oxide, with elimination of 5HCl and 4C,H,0. 

The crude diethylic ethyl oxide obtained as above described boiled 
at 125°—150°, and contained about 6 per cent. of chlorine, this being 
clearly due to the presence of unaltered chlorethylic ethyl oxide ; and 
prolonged digestion with zinc-ethyl, or with sodium and ethyl iodide, 
did not entirely convert this into diethylic ethyl oxide, while its sepa- 
ration by fractional distillation was found to be impracticable. The 
last traces of chlorethylic ethyl oxide were, however, removed by the 
long continued action of metallic sodium at 140°, and fractionation 
now yielded pure diethylic ethyl oxide. It boils at 131:1°,.and its 
specific gravity is 0°7865 at 0°, 0°7702 at 20°, and 0°7574 at 40°. The 
sodium employed in the above process becomes converted into a 
yellowish ‘product, which contains sodium ethylate, and the sodium 
salt of some organic:acid or acids. Details of slightly modified pre- 
cesses for preparing diethylic ethyl oxide are given, and it can be 
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obtained by the action of zinc on a mixture of chlorethyhe, thyl 
oxide and ethyl iodide. 

The conversion of diethylic ethyl oxide into ethyl iodide and heayl 
iodide by hydriodic acid is most conveniently performed by means of 
an acid having a specific gravity of 1°95, the mixture being heated 
to 120°—140° for 20—30 hours. When the hexyl iodide thus ob- 
tained is treated with silver acetate and glaciai acetic acid, a hexylene 
boiling at 67°—68° was obtained, together with hexyl acetate boiling 
at 154°—157°. The hexyl alcohol obtained by the saponification of 
this acetate forms an aromatic oil, boiling at 138°, and its oxidation 
by dilute chromic acid mixture leads to the formation of butyric acid, 
acetic acid, and perhaps a trace of propionic acid, or rather to the 
ethers of these acids. 

The hexene referred to as being formed by the action of silver 
acetate on hexyl iodide, is reconverted into an iodide by the action of 
strong hydriodic acid, but the alcohol obtained from this iodide was 
not thoroughly examined. Its oxidation, or the oxidation of the 
hexylene, yielded butyric acid and acetic acid. 

The above results, more especially the reaction of diethylic ethyl 
oxide with hydriodic acid, and the subsequent oxidation of the hexene 
compounds, indicate that diethylic ethyl oxide is a hexyl ether, having 
the constitution— 


CH; 


; and the formula, oe . OC.H;, 


CH; 
CH,.0C.H; 


appears, on the whole, the most probable one for chlorethylic ethyl 
oxide ; but this requires further consideration. ‘. 
T. B. 


Reducing action of Hydriodic Acid at Low Temperatures on 
Ethers and Mixed Ethers. By RK. D. Sitva (Compt. rend., 
lxxxi, 323—325). 


THE experiments were conducted by passing dry hydriodic acid gas 
into the anhydrous liquid, the latter beg kept between 0° and 4°. 

Alcohols.—Methy] alcohol is entirely converted into iodide. Alcohols 
containing a larger number of atoms of carbon in their molecule form 
very little iodide. 

Ethers.—Methyl oxide is converted into iodide without any forma- 

tion of methyl alcohol, but ethyl oxide yields iodide and alcohol at the 
same time. The quantity of ether which is acted on diminishes as the 
number of atoms of carbon increases. 
_ Mized Ethers.—The action was similar to that observed in the case 
of the simple ethers. It was noticed that the iodine attached itself to 
the molecule containing less carbon, while the hydroxyl united with 
the molecule richest in carbon. In the case of propyl-isopropy] oxide, 
the isopropyl group was the one which was converted into iodide. 
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When one of the radicles of a mixed ether is methyl, the ether is 
converted with such neatness into methyl iodide and the corresponding 
alcohol, that the author proposes to use this reaction as a means of 
preparing alcohols, which otherwise are difficult to obtain. The hydro. 
carbon is to be converted into the chloride, and the chloride into the 
mixed ether C,H», . »—O—CH,, the latter then treated with hydriodic 
‘acid gas will give at once the desired alcohol. oe 


Glycin Derivatives. 
By K. Kraut (Annalen der Chemie, clxxvii, 267—271). 


By heating glycin with alcohol and ethyl or methyl iodide, G. v. Schil- 

ling obtained compounds which he regarded as the hydriodides of 
CH,(NH.C,Hs) 

ethylamidacetic acid and dimethylamidacetic acid, | 


CO.OH 
CH,N(CH;). 
and | respectively. The author and Hartmann, however, 
CO.OH 
found that silver oxide gives rise to ethylic or methylic alcohol and 
glycin when boiled with these compounds, and hence regarded them 
‘ CH,.NH, CH,.NH, 
as the hydriodide of | and the methyliodide of | 
CO.0.C.H; CO.0.CH; 
respectively. The author now finds that the product is in each case 
CH,.NH, 
the same, viz., the hydriodide of glycin-ether | ; when methyl 
C “Uetts 

iodide is employed, it reacts on the ethylic alcohol present, forming 
methylic alcohol and ethyl iodide, so that the end-result is the same as 
though ethyl iodide had been originally employed. The identity of 
the products was proved by analysis, and by the fact that the same 
melting point, 137°, was exhibited by the hydrochloride obtained in 
each case from the hydriodide by shaking with silver chloride ; moreover 
the liquid obtained by boiling the product from methyl iodide with 
silver oxide and water, gave most readily the iodoform reaction. In 
each case small quantities of bye-products are formed, possibly diethyl 


glycin, methyl-glycin, &c. 
C. R. A. W. 


Advantageous Method of Preparing Epichlorhydrin. By 
E. W. Prevost (J. pr. Chem. [2], xii, 160). 


To avoid the loss of material, owing to the epichlorhydrin forming a 
pasty mass with the potassium chloride, during the preparation of the 
above from potash and dichlorhydrin, the two substances are made to 
act on one another in a retort, the heat generated being sufficient 
to drive over a great part of the liquid. The remainder may be 
distilled off in the ordinary way, but the temperature should not be 
allowed to exceed 130°, else decomposition sets in. ne 
» We Oe 
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Examination of Gums and Mucilages. By M..Grraub 
(Compt. rend., Ixxx, 477—480). 


AtTHoucH presenting certain physical resemblances, gummy bodies 
exhibit great.chemical differences. Three classes are distinguishable. 
In the first is gum tragacanth, characterised by yielding pectinous 
bodies. In the second are mucilages, characterised by their freedom 
from pectin and their precipitation by dilute acids. The third class 
comprises mucilages, also free from pectinous substances, but con- 
vertible by acids and warmth into a body comparable with dextrin and a 
saccharine substance. They possess in common the property of being 
converted into galactoses by dilute acids and heat, and the last two 
classes differ entirely from gum arabic. 

Gum Tragacanth.—This gum is transformed by digesting with water 
into pectin, not into arabin. It contains more than half its weight of 
pectose, from which pectic acid may be prepared by precipitating with 
baryta and decomposing with hydrochloric or acetic acid. The 
analyses of pectic acid gave— 


40°52 40°70 40°82 


5°30 5°409 5°33 
54°18 53°891 = 53°85 


— 


100°00 10000 100°00 


The pectate of lead contained 31 per cent. of base, and the barium 
salts 23°48 per cent. of baryta. 
The composition of gum tragacanth is, 


per cent. 
ace et Agree tpecgi one 
Cellulose 


The Sweet Principle of Liquorice Root. By Z. Roussry 
(J. Pharm. Chim. [4], xxii, 6—15). 


Tue author shows that the sweetness of liquorice-root is due—not to 
glycyrrhizin, but to a combination of that substance with ammonia. 
Glycyrrrhizin itself is nearly insoluble in cold water, and is in reality 
insipid, the slight savour it possesses being merely the result of its com- 
bination with the alkali naturally contained in the saliva. In its com- 
binations with alkalis, glycyrrhizin plays the part of an acid, for it 
forms true salts. There are two glycyrrhizates of ammonia; a basic 
salt, which gives its solution a deep yellow colour, and another con- 
taining less ammonia, and imparting to the liquid merely an amber 
tint. The residue left on evaporation of the solution with excess of 
ammonia is, when dried, a yellowish, scaly, shining, brittle substance, 
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quite-unchangeable in the air, from which it attracts no moisture. It 
is immediately and completely soluble in cold water, to which it. im- 
parts an excessively sweet taste and a pale yellow colour. The addi- 
tion of a few drops of ammonia to this solution develops a deep yellow 
colour, owing to the formation of the basic compound. The pale 
yellow solution has precisely the taste of the liquorice-root, which in 
reality owesits savour to ammoniacal glycyrrhizin; and the method of 
obtaining this in a state of purity is described at length by the author, 
who also indicates some interesting medical, pharmaceutical, and in- 
dustrial applications of the substance. He suggests that by reason of 
its intense sweetness, its remarkable stability in solution, and the ease 
with which it may be prepared, it may even economically replace 
sugar for alimentary purposes. - 

R. R. 


Some Double Metallic Sulphocarbonates. By A. Mzrmer 
(Compt. rend., Ixxxi, 344). 


Tue deliquescence of the alkaline sulphocarbonates interferes with the 
determination of their crystallographic relations. In order to obviate 
it, the author has prepared a double salt containing potassium and 
nickel. 

A solution of the alkaline sulphocarbonate is poured into a solution 
of a salt of nickel until the precipitate which is at first produced is 
redissolved ; the liquid is then allowed to remain in a vacuum for a few 
days, or until the new salt has crystallised. The crystals are large 
and well defined. ; 

An ammoniacal solution of a nickel salt is recommended as a test 
for the presence of a sulphocarbonate (ibid., 344). 

The alkaline solution of nickel is diluted with water until it is 
practically colourless, and to this liquid some drops of the solution to 
be examined are added; if it contains a trace of sulphocarbonate, a 
characteristic cherry-red tint is produced, even with a dilution of 
30,000" 

The colour is quite distinct from that caused by an alkaline mono- 
or polysulphide. 

J. W. 


Ammonium Acetates. By M. Buerrusztor 
(Bull. Soc. Chim. [2], xxiv, 107). 


Wen commercial ammonium acetate is dissolved in its own weight of 
crystallisable acetic acid, an acid ammonium acetate is obtained 
which crystallises in long brilliant needles, having the composition 
3C0,H,0,.2 (NH,C,H;,0,) .H,O. 

H. J. H. 


Conversion of Acrylic Acid into Lactic Acid. By 
E. LinneMANN (Deut. Chem. Ges. Ber., viii, 1095—1097). 
WueEN sodium acrylate is heated with aqueous soda to 100°, it is con- 
verted into a mixture of sodium hydracrylate and ethenelactate, which 
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can be easily separated by alcohol of 98 per cent., in which the lactate 
dissolves freely in the cold, while the hydrocylate is freely soluble only in 
boiling alcohol. The formation of ethenelactic acid and its isomeride 
hydracrylic acid is a further proof that acrylic acid does not contain 
the methyl-group. me 


Oxidation-products of Acrolein Bromide. By E. LinneMann 
and C. Pent (Deut. Chem. Ges. Ber., viii, 1097—1100). 


Henry bas found that the liquid acrolein bromide is changed into a 
solid modiiication when left in contact with nitric acid. The same 
body is formed when the liquid is kept under water, and more slowly 
when the dry liquid compound is allowed to stand. Both modifications 
are readily oxidised by nitric acid of 1:42 specific gravity, yielding a 
dibromopropionic acid, crystallising from water, ether, or carbon sul- 
phide in monoclinic plates. The pure acid unites with water in all 
proportions, but if traces of salts or acids be present it does not, but 
forms a hydrate which is a heavy oil and solidifies at —5°. The acid 
melts at 63°—64°; but changes at the same time into another modifi- 
cation melting at 51°, which may be converted again into the first 
modification by keeping it at 53°—55° until it becomes solid. This 
acid is identical with that obtained from ally] alcohol. 
C. S. 


Production of Malonic Acid from Chloracrylic Ether. 
By A. Pinner (Deut. Chem. Ges. Ber., viii, 963—967). 


By acting on trichlorolactic acid with zinc and hydrochloric acid, the 
author obtained, not as was to be expected, the ether of monochloro- 
lactic acid, but that of its derivative, chloracrylic acid, formed there- 
from by removal of the elements of hydrochloric acid; under different 
conditions, however, mono- and dichlorolactic acids can thus be 
formed, as already announced by Rudneff, who was unable to verify 
the production of chloracrylic acid in this manner. From five pounds 
of chloral hydrate (by conversion into cyanhydrate and thence into 
chlorinated lactic acid ether), the author obtained about one pound of 
nearly pure chloracrylic ether, by acting on the alcoholic solution of 
the lactic ether with granulated zinc, hydrochloric acid being passed in 
from time to time, so as to keep the mixture warm; the product thus 
obtained gave numbers represented by the formula C;H,C10.(C,H,). 
Chloracrylic ether is partially decomposed by distillation with steam, 
an acid solution being formed containing chloracrylic acid, C;H,Cl0.. 
This acid is a syrup, which cannot be distilled; its salts are very 
soluble, and readily decompose on heating their aqueous solutions, 
forming metallic chlorides. On boiling the ether with baryta-water 
(an inverted condenser being attached), for a long time, a difficultly 
soluble barium salt is formed, together with small quantities of a more 
soluble one (probably chloracrylate or acryl-lactate) ; by means of 
sulphuric acid and ether the acid of the difficultly soluble salt can be 
extracted ; it crystallises in flat prisms, melting at about 138°, and is 
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identical with malonic acid (m.p. 132°, Heintzel; 140°, Dessaignes) ; 
the silver salt gave numbers agreeing with C;H,Ag,O,, and exploded 
on heating ; the barium salt contains 2H.O, of which half is lost at 
100°, the other half only at 150°, thus agreeing with malonic acid from 
cyanacetic acid. 

The author regards this malonic acid as formed by the following 
= of reactions from the chloracrylic acid and produced by the sapo- 
nification :— 


Chloracrylic acid. Acryl-lactic acid. 
CHCl CH.OH 


| || 
CH +HOH=CH + 


| 
CO.0H CO.0H 


Hydrate of malonic aldehyde. Malonic aldehyde. 
CH.OH CH(OH), COH 


|| | | 
CH +H.0H = CH, = H.OH + CH, 


| | 
CO.OH CO.OH CO.0H 


The malonic aldehyde, or homologue of glyoxylic acid thus formed, 
being excessively oxidisable, immediately oxidises to malonic acid. 

Chloracrylic ether, heated in a sealed tube with water, gives no 
malonic acid, much gas only being formed, and scarcely any residue 
being left on evaporation of the resulting solution. 

Bromine acts energetically on malonic acid ; in presence of water, it 
* forms tribromacetic acid and carbon dioxide; but if water be absent, 
monobromomalonic acid results; this is not crystallisable. When 
treated with baryta-water, it apparently forms crymalonic acid, C;H,O,, 
together with barium bromide, as an insoluble barium salt is thus 
produced, containing 53°91 per cent. of barium, whilst oxymalonate 
requires 53°72. The author proposes to study this lower homologue of 
malic acid, and the corresponding asparagin, &c. 


Dichlorolactic acid is a liquid boiling at 219°—221°, with slight de- 
composition ; it is formed in small quantity only by the short-continued 
action of zinc on trichlorolactic acid, and is difficult to separate 
completely from that portion of the latter acid which remains un- 


decomposed. 
C. R. A. W. 


Oxidation of Tartaric Acid by Silver Oxide in Ammoniacal 
Solution. By Ap. Ciaus (Deut. Chem. Ges. Ber., viii, 950— 
952). 

It might be supposed, theoretically, that tartaric acid would give rise, 
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by simple oxidation, to an alcohol-acetone-dicarbonic acid, of the 
+ following structure :— 


which, on further oxidation, might be converted into tartronic acid, 
with separation of carbonic acid. Bothe supposed that he had obtained 
a new organic acid, which he named oxytartaric acid, by precipitating 
nitrate of silver with sodium-potassium tartrate, extracting the preci- 
pitate with boiling water, and allowing the solution to cool after sepa- 
ration of the reduced silver. The author prepared this acid, thinking 
that it might be the compound mentioned above, but found it to consist 
only of crystallised silver tartrate. 

In order to investigate the decomposition of tartaric acid by silver 
oxide on boiling, silver carbonate in ammoniacal solution was made to 
react on the acid in different proportions—one, two, and three mole- 
cules of the silver salt to one of tartaric acid. In all cases, oxalic acid 
was formed. An attempt to convert all the carbon into oxalic acid, 
according to the equation— 


C,H,O; + 30 = 2(C.H.O,) + H,0 


was not successful. Whether carbonic acid is formed or not in these 
decompositions has not been determined; but, without doubt, an 
organic acid is always produced in small quantities, which, on evapo- 
ration of its ethereal solution, remains as av thick syrup, gradually 
passing into the crystalline form on standing, and giving a calcium 
salt easily soluble in water. This acid is formed in-largest quantity 
when two molecules of silver carbonate react on one of tartaric acid. 

The author is investigating the action of ammoniacal solution of 
silver carbonate on other acids. 

When one molecule of silver carbonate and one of malic acid are 
boiled together, a strong smell of decomposing aldehyde-ammonia is 
produced ; whereas, if the proportions are two of the silver salt to 
one of malic acid, not the least trace of this odour is perceptible. 

G. T. A. 


Pyroracemic Acid. By C. BérrincEeR 
(Deut. Chem. Ges. Ber., viii, 957—958). 


Tue author described some experiments on the decomposition of pyro- 
racemic acid in a former paper (see this Jowrnal [2], xii, 1158). Since 
then, he has begun his researches anew. 

The products of decomposition of pyroracemic acid were found to be— 
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(a.) In acid solution : 

Uric acid, pyrotartaric acid, carbonic acid, to which were added, as 
bye-products, acetic acid, and two bodies which could not be accurately 
estimated on account of their small quantity. 

(b.) In alkaline solution : 

Uvitic acid, uvitonic acid (?), oxalic acid; and, as bye-products, 
carbonic acid, acetic acid. 

The object of the new experiments was to investigate the bye- 
products more thoroughly, and especially to determine more accurately 
the characteristics of uvic acid. A third object was to ascertain the 
products of decomposition of neutral solutions of barium pyrora- 
cemate. 

On heating a dilute aqueous solution of exactly neutral barium 
pyroracemate, using a vertical condenser, carbonic acid gas was given 
off. After a short time the evolution of gas ceased, and flocculi sepa- 
rated out from the liquid. The boiling was stopped at the end of two 
hours, and the precipitate which separated on cooling, as well as: the 
liquid, was examined. The precipitate consisted of barium carbonate. 
The crystalline mass obtained from the liquid on evaporation, after 
removal of the barium, seemed to be pyrotartaric acid. But, besides 
this, a syrupy part remained, which has not been accurately examined, 
but probably consists of the same acid. It is to be remarked that on 
evaporation of the aqueous solution of the acid, the unpleasant pene- 
trating odour (aldehydic (?)) was produced, which makes the pre- 
paration of pyroracemic acid so disagreeable an operation. 

The author believes more strongly than ever that the body described 


by him (Berichte, v, 956; Chem. Soc. J. [2], vi, 297), as hydruvic 
acid, is really the acid obtained by Berzelius, which affords amorphous 
salts, but that the acid described in the same place as decarbohydruvic 
acid, is nothing else than altered hydruvic acid, from which, by sepa- 
ration of CQ., pyrotartaric acid is formed. He thinks, also, that his 
uvitonic acid consists of impure pyrotartaric acid. 


G. T. A. 


Dinitro-compounds of the Fatty Group. 
By E. ter Mesr (Deut. Chem. Ges. Ber., viii, 1080—1088). 


DrnITROETHANE is best obtained by dissolving 21 grams of monobromo- 
nitroethane in twice its weight of alcohol, and adding first a solution 
of 12 grams potassium nitrite in the same weight of water, and then 
gradually 45 parts of alcoholic potash (1:5). After standing for one 
to two hours, the crystals which have separated out are first washed 
with alcohol and ether, and then with water to remove the potassium 
bromide. On adding a dilute acid to the potassium compound, dini- 
troethane separates out as a colourless, very refractive liquid, having 
a peculiar, sweet taste, and a faint alcoholic smell. It boils at 185°— 
186° (corrected), and has, at 23°5°, the specific gravity 1:3503. It is 
a tolerably strong acid, which even decomposes carbonates, but not 
readily. The potassium salts form yellow glistening monoclinic 
crystals, a:b: c = 0°58124:1:0°99016. (The measurements of 
the different angles are given in the original.) It is sparingly soluble 
F 2 
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in cold water, readily in hot water, and insoluble in absolute alcohol ; 
when exposed to light it acquires an orange colour. The sodium 
compound is a very similar body, but dissolves more freely in water 
and alcohol. The barium salt crystallises in yellow needles or small 
plates, and the very explosive silver salt forms small yellow plates 
having a metallic lustre and dissolving but sparingly in water. 

The aqueous solution of the potassium salts is not precipitated by 
calcium, barium, strontium, aluminium, cobalt, and ferrous salts. 
Ferric chloride forms a reddish-brown precipitate ; lead acetate gives a 
pure yellow, crystalline, and basic lead acetate a bulky yellow precipi- 
tate, while that produced by copper sulphate is pale blue, and by mer- 
curic chloride, light brown. Mercurous nitrate produces a greyish- 
black precipitate, changing soon into colourless crystals. 

When bromine-water is added to an aqueous solution of the potassium 
salt, monobromodinitroethane separates in the form of a colourless heavy 
oil, having a very pungent smell. It decomposes on distillation, but 
volatilises with steam. Potash and even potassium carbonate decom- 
pose it, with formation of potassium dinitroethane— 


CH;—C(NO,).Br + 2KOH = CH;—C(NO,).K + KBr + H,0 + O. 


When dinitroethane is reduced with tin and hydrochloric acid, it 
ought to yield aldehyde and hydroxylamine, for Meyer has shown that 
dinitropropane produces, by reduction, acetone and hydroxylamine. 
But only a trace of aldehyde was observed, the products being acetic 
acid, ammonia, and hydroxylamine. This is easily explained by 
assuming that the aldehyde in the nascent state is oxidised by hydroxyl- 
amine, and this was confirmed by experiment. On passing the vapour 
of aldehyde mixed with carbon dioxide into a boiling solution of pure 
hydroxylamine hydrochloride, containing a little freshly prepared 
spongy platinum the hydroxylamine was soon reduced to ammonia. 
Therefore, on reducing dinitroethane, the following reactions take 
place :— 


(1.) CH;.C(NO,).H + 4H, = CH;.COH + 2NH,OH + H,0. 
(2.) CH;COH + NH,OH = CH;.COOH + NH;. 


To obtain normal or «-dinitropropane, the corresponding monobro- 
monitro-compound was treated in the same way as the ethane-compound. 
The potassium dinitropropane thus obtained has the greatest resem- 
blance to potassium dinitroethane, and gives very similar reactions. 
The silver-salt crystallises in greenish-yellow plates, with a steel-blue 
lustre. -dinitropropane, CH ;.CH,.C(NO,).H, is a colourless oil, 
boiling at 189°, and having the specific gravity 1:258 at 22°5°. 

C. §S. 


Potassium Cyanate and Urea. By C. A. Brett 
(Chem. News, xxxii, 99). 


THE following modification of Liebig’s well-known process for the pre- 
paration of potassium cyanate is suggested. Four parts of perfectly 
dried and finely powdered potassium ferrocyanide are intimately 
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mixed with three parts of dry and pulverised potassium bichromate. 
A small quantity of this mixture is placed in a porcelain or iron dish, 
the temperature of which is then raised until a tinder-like combustion 
takes place, and the mixture blackens, which happens considerably 
below a red heat. The rest of the mixture is then thrown in by 
small quantities at a time, each successive portion being allowed to 
blacken completely before it is covered by the next. This is necessary, 
for if air be excluded during the combustion, a considerable quantity 
of potassium cyanide will be found unoxidised. 

When all the mixture has been added the dish is allowed to cool. 
The result of the reaction is a porous friable mass, from which the 
cyanate may be extracted with boiling alcohol. To diminish as much 
as possible the loss from conversion of the cyanate into carbonate 
during boiling, and also to economise alcohol, it is advisable to add to 
the latter at each boiling only about as much of the mixture as can 
be thoroughly exhausted by it. The crystallisation of the cyanate 
may be hastened by immersing the vessel containing the alcoholic 
solution in cold water. In a favourable experiment the resulting 
cyanate, equal to about 42 per cent. of the dried ferrocyanide, con- 
tained less than 1 per cent. of impurity. 

To obtain the insoluble cyanates, lead, silver, &c., it is only neces- 
sary to exhaust the black mass with very cold water, remove the 
chromate and unaltered ferrocyanide with barium nitrate, and finally 
to precipitate with a nitrate of the metal. 

From the above aqueous solution urea may obviously be prepared 
by the addition to it of 44 parts of ammonium sulphate, evaporation 
to dryness, extraction with boiling alcohol, &c. For the purification 
of urea on the small scale, amylic alcohol is a much more convenient 
crystallising medium than ordinary alcohol. 

B. J. &. 


Synthetic Researches on the Uric Acid Group. 
By E. Grimavx (Compt. rend., lxxxi, 325). 


In a previous communiéation, some ureic derivatives of asparagin were 
noticed, among them malylureic acid and its corresponding amide: 
the action of bromine in presence of water on this acid has now been 
studied. 

Three componnds have been formed— 


(1.) C,H,Br,N,O,. (2.) C,H.Br.N,O,4.H,0,. (3.) C,H, BrN,O,. 


(1.) Hexbromo-lactomaluryl crystallises in nacreous scales, soluble 
in 35 parts of boiling water. Treated with an alkali, even in the cold, 
it gives bromoform, an oxalate, and a bromide. 

Boiled with ammonia, it yields a yellow amorphous powder, which, 
under the influence of a few drops of nitric acid, is converted into a 
crystalline substance presenting the reactions of dialuric acid, but 
rather more soluble in water. The latter warmed with ammonia is 
directly converted into murexide. 

(3.) The substance having the third formula given above is con- 
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verted by the joint action of water and bromine at 100° into hydrodi- 
bromo-malonylurea, C,H,Br.N,0;, a body which can also be formed 
directly by the action of dry bromine on malylureic acid. This di- 
bromo-compound differs from dialuric acid by containing 2 atoms of 
bromine in place of 1 atom of oxygen; its relationship is further 
proved by the fact that when heated gently with silver oxide, it 
yields silver bromide and a solution presenting the characters of 
dialuric acid. 

When warmed in dilute solution with ammonia it absorbs oxygen 
from the air, and is converted into murexide. 

Another body, C,H;Br.N,0;, is also produced by the action of dry 
bromine on malylureic acid; the further action of bromine and water 
upon it converts it into hexbromo-lactomaluryl. The above experiments 
are being continued in the hope of arriving at the constitution of the 
derivatives of uric acid. 


J. W. 


Reduction of Aromatic Compounds by Hydriodic Acid and 
Phosphorus. By C. GrarBe (Deut. Chem. Ges. Ber., viii, 1054 
—1056). 


Ir has been previously shown (see p. 457 of last vol.) that the aromatic 
ketones are reduced by hydriodic avid and phosphorus. The author 
has now extended the reaction to other compounds. 

Benzoylbenzoic acid is reduced very easily and completely to benzyl- 
benzoic acid by heating it to 160°—170° for six or eight hours with 
hydriodic acid and phosphorus. This is, indeed, the best method of 
preparing benzylbenzoic acid. 

Diphtalyl, C;sH,O,, similarly treated, yields a small quantity of a 
hydrocarbon, the chief product being a dibasic acid having the for- 
mula C,6H,,0,, which when heated with soda-lime yields a hydrocarbon 
of as yet unknown constitution. 

Bitter almond oil, as shown by Berthelot, is reduced to toluene by 
heating it with fuming hydriodic acid to 280°. The same reaction 
takes place at 130°—140° with hydriodic acid boiling at 127°, in pre- 
sence of phosphorus. 

Benzyl alcohol yields, at 140°, chiefly toluene, with smal] quantities 
of compounds of higher boiling-points. 

Benzopinacone is less easily reduced. When heated for 6 or 8 
hours, however, it is converted into tetraphenylethane, (CsHs)2.CH — 
CH(C,H;)2. This body is readily separated from any unaltered benzo- 
pinacone by treatment with alcohol, in which it is only sparingly 
soluble. It dissolves sparingly in ether and cold glacial acetic acid, 
more freely in boiling acetic acid, and abundantly in warm benzene 
and toluene. It crystallises in large prisms melting at 206°, and sub- 
limes in broad needles or lamine. With bromine and nitric acid it 
yields substitution-products. 

Phenanthrene, at 200°—210°, yields a hydrocarbon which is liquid 
at ordinary temperatures, boils about 310°, and solidifies below 0°. Its 
sp. gr. at 102° is 1067. It contains 92°29 p.c. carbon, and 7°73 
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hydrogen, and has, therefore, the composition of tetrahydride of phen- 
anthrene. 
J. R. 


Formation of Bromine Substitution-products. By F. Krarrt 
(Deut. Chem. Ges. Ber., viii, 1044). 


Topic acid acting, either alone or in presence of free iodine, upon hydro- 
carbons or their derivatives yields, as is well known, iodine substitution- 
compounds. Chloric acid, under certain conditions, acts in an analo- 
gous manner. The author finds that bromic acid may likewise be 
employed with advantage to effect the substitution of bromine for 
hydrogen. 

When powdered potassium bromate (50 grams) and benzene (25— 
30 grams) are introduced into a flask half filled with sulphuric acid 
diluted with twice its weight of water, and the flask is agitated, the 
bromate gradually dissolves, and the mixture becomes warm. After 
some time, provided the temperature is not allowed to rise above 30°, 
the benzene is converted into a dense, colourless, oily body which, when 
dried over calcium chloride and rectified, distils for the most part at 
155°, and has the composition and properties of monobromobenzene. 
A little dibromobenzene is almost always formed at the same time, 
especially if the temperature rises too high, or excess of bromate is 
employed. With only slightly diluted sulphuric acid the products are 
entirely different. 

In this reaction it is evident that the oxygen of the bromate plays 
the part of one-half of the bromine in the process usually employed. 
To render available the oxygen present in the bromate in excess of 
that so acting, it is only necessary to add bromine and a correspond- 
ing quantity of benzene, in about the proportion shown by the 
equation :— 


HBrO; + 2Br, + 5C;H; = 5C,H;Br + 3H,0. 


Practically it is better to use rather less bromine and more bromate 
than are thus indicated. The yield is 70—80 per cent. of the theore- 
tical amount. 


J. BR. 


Metabromotoluene. By EH. A. GRETE 
(Liebig’s Annalen, clxxvii, 231—267). 


Wrostewsky has found that by treating metabromotoluene with 
fuming sulphuric acid, three different bromotoluene-sulphonic acids 
result (two in small proportion only), differing from one another in 
the amounts of water of crystallisation possessed by their barium 
salts, the amount in the most abundant isomeride being H,O, and the 
quantities in the other two modifications being 14H,O0 and 2H,0 
respectively. The author, however, attributes the formation of the 
latter two.sulphonic acids to the presence of other bromotoluenes in 
the metabromotoluene used, inasmuch as he finds that perfectly pure 
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metabromotoluene yields but one sulphonic acid, the barium salt of 
which crystallises always with H,O. The pure metabromotoluene was 
prepared by Griess’s method from the product of the bromination of 
paracetoluidine, this product (metabromoparacetoluidine) melting at 
117°5° after several crystallisations; the paracetoluidine was fre- 
quently recrystallised from water and alcohol, and melted constantly at 
146°, solidifying instantly on cooling. In order to brominate it, a 
slight excess of bromine was added and the whole warmed; in this 
way a little dibromoacetoluidine was produced, but this was readily 
separated from the crude product of saponification with caustic soda 
(metabromotoluidine), as its transformation-product (dibromotoluidine) 
does not dissolve in acids forming a salt, and remains insoluble on 
crystallisation from water. Finally the product of the decomposition of 
metabromotoluidine by Griess’s reaction was treated with tin and 
hydrochloric acid to remove nitro-compounds; the metabromotoluene 
thus obtained boiled constantly at 183°5° (mercury column wholly in 
vapour). 

By fractional crystallisation various barium salts were isolated from 
the product of the action of fuming sulphuric acid on this pure sub- 
stance; but in every instance the salt contained about 2°7 per cent. of 
water, corresponding with the formula Ba(C,H,;Br.CH;SO;). . H,0; 
this result was confirmed in several ways. In order to expel the 
water of crystallisation, a temperature of 220°—230° is necessary, 
whilst decomposition is brought about at 240°—250°. Wroblewsky’s 
— salts containing 14 and 2 molecules of water lost their water at 

40°. 

The metabromotoluene sulphonates of strontium, calcium, magnesium, 
copper, lead and potassium are indicated by the formule— 


Sr(C,H;.Br.CH;. SO;)2.H.0, Ca( C,H;.Br. CH3. SO;)2.2H,0, 
Mg(C,H;.Br.CH;.SO3)2.6H.0, Cu(C,H;.Br.CH3.505)2.4H,0, 
Pb(C,H;.Br.CHs,. SO;)2.3H.0, and K(C,H;.Br.CHs. SO;) 


respectively ; the first two salts, when rendered anhydrous, are ex- 
cessively hygroscopic. On fusing the last salt with caustic potash, an 
acid giving with ferric chloride the violet colour of salicylic acid is 
formed, whence probably the sulphonic acid is metabromotoluene-ortho- 
sulphonic acid. 

Boiling fuming nitric acid acts on metabromotoluene, forming a 
dinitro-derivative melting at 103°—104° after crystallisation from 
alcohol; weaker acid gives in the cold mononitrometabromotoluene, 
melting at 54°—55° after the same treatment, the crude oil obtained 
in each case by dilution with water being solidified in a freezing 
mixture and well pressed in blotting paper before recrystallisation. A 
liquid nitro-derivative solidifying at 15° is contained in the paper thus 
used for pressing; the author considers that this is not (as supposed 
by Wroblewsky) an isomeric mononitro-metabromotoluene, but only 
the solid mononitro-compound mixed with a little of some fluid sub- 
stance of different character, e.g., unaltered bromotoluene, or some 
decomposition-product. By reducing the solid and liquid mononitro- 
derivatives, the same bromoamidotoluene is produced in each case, the 
product from the solid nitro-compound melting at 57°5°—58°, and 
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that from the liquid body at 56°. The salts also (sulphate, hydrochlo- 
ride, nitrate and oxalate) are exactly alike, and the bromoacetoluidines 
obtained from each melt at the same temperature, viz., 156°. The 
formation of a second mononitrobromotoluene is thus, if not absolutely 
excluded, at least rendered highly improbable. 

On reduction with tin and hydrochloric acid of the dinitro-deriva- 
tive, the corresponding diamidobromotoluene is obtained, melting at 
107°. It is noteworthy that the difference between the melting points 
of the mono-nitro- and mono-amido-derivatives is exactly the same as 
that between the dinitro- and di-amido-derivatives, thus— 


Mononitrometabromotoluene .... 54—55 
Monoamidometabromotoluene.... 57—58 


Difference about. . 3° 


Dinitrometabromotoluene.... 103—104 
Diamidometabromotoluene .. 107 


Difference about 3° 


or otherwise, the dinitro-derivative melts about 49° above the mono- 
nitro body, as also does the diamido-derivative above the monoamido- 
body. 

Wroblewsky has shown that the bromo-orthoacetoluidine obtained 
by brominating orthoacetoluidine melts at 156°, and yields on saponi- 
fication a bromorthotoluidine melting at 57°. Hence tht bromoto- 
luidine obtained by reducing the nitrobromotoluene produced by 
nitrating metabromotoluene is identical with that prepared by 
brominating and saponifying orthoacetoluidine, i.e., each body is— 

CH; 
7 NH;' 
Br 


The following table shows the relationship of metabromotoluene to 
various substances with which it is intimately connected— 
CH; 


i 


Metabromotoluene b.-p. 183°5°. 


les Br. 
CH; CH; CH; 


=() 9 i ea 


Es NH(CO. CH,). NH(CO.CH,). NO. 
m.-p. 46° m.-p. 146°. m.-p. 117°5°. Fluid. 
Paratoluidine. Paracetoluidine. Metabromopar- Metabromopara- 
acetoluidine. nitrotoluene. 
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~ 
Ortho- () mms | \\ NH(CO.cH,) ( NH(CO.cH,) “ \ NH, 
nase S t races See 
in bal 


Fluid. — p- 107°. m.-p. 156°. m.-p. 57°—58°. 
Orthotoluidine. Orthonceto- Metabrom-ortho- Metabrom-ortho- 
luidine. acetolnidine. toluidine. 


CH, 
NO, 
The solid mononitro-compound then is (m.-p. 54°—55°: 


Br 
metabrom-orthonitrotoluene) ; whilst the dinitro-derivative is repre- 
CH; 
rs 7 NO, 
sented by the author as | | 
— 


(m.-p. 103° — 104°: metabrom- 


(m.-p. 170°: metabrom-orthoamido-paramidotoluene). 

Whether, therefore, one start from paratoluidine or orthotoluidine, 
the same metabromotoluene is ultimately arrived at by converting 
into acetoluidine, brominating, and destroying the NH, group by 
Griess’s process, the bromine in each case taking up the meta position 
with reference to the CH; group. By nitrating or sulphonating meta- 
bromotoluene, only one mononitro-derivative and one sulphonic acid 
are formed; in each case the newly-entering radical takes the ortho 
position with reference to the CH; group. 

It is noticeable that by brominating paracetoluidine the melting 
point is lowered 28°, whilst by brominating ortho-acetoluidine the 


melting point is raised 49°. 
C. R. A. W. 


Constituents of Wood-tar Creasote. By Frrp. TrzMann and 
Benno Menpexsoun (Deut. Chem. Ges. Ber., viii, 1136—1139). 


Tue portion of Rhenish wood-tar creasote boiling at 200°—230°, was 
dissolved in ether and the solution agitated with potash. The aqueous 
liquid, after separation from the ether, was acidified, and the oil thereby 
liberated was separated by fractional distillation into two portions 
boiling at 195°—212° and 217°—226° respectively. The latter con- 
sisted of phlorol and creosol. 

Methylcreosol (Dimethylhomopyrocatechin).—This body was obtained 
thus :—The foregoing mixture of phlorol and creosol, dissolved in 
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aicohol and mixed with a slight excess of potash, was evaporated till 
it began to crystallise, and the crude creosol-potassium-salt thereby 
formed was dissolved in methyl alcohol and boiled with excess of 
methyl iodide. The product was a dense oily body, distilling for the 
most part at 214°—218°. 

Methylcreosol is a transparent heavy liquid, of not unpleasant odour 
when pure, insoluble in water and dilute alkalis, but easily soluble in 
alcohol and ether. 

Dimethylprotocatechuic acid.—Methylcreosol was oxidised by heating 
it with a dilute solution of potassium permanganate. The product 
was an acid, crystallising in long prisms, dissolving sparingly in water 
and freely in alcohol and ether, melting at 174°, and having the com- 
position of dimethoxybenzoic acid. By gentle fusion with potassium 
hydrate it was converted into pyrocatechuic acid. This decomposition 
and its melting point characterise the body as dimethylprotocatechuic 
acid. 

Creosol is therefore a derivative of protocatechuic acid, and must be 
regarded as methylated methylpyrocatechin or homoguaiacol. 

Indifferent Oils of Wood-tar Creasote-—The ethereal solution above 
mentioned contained an oil boiling at 214°—218°, which was separated 
by fractional distillation. This body yielded by oxidation dimethyl- 
pyrocatechuic acid, and therefore consisted of methylcreosol or di- 
methylhomopyrocatechin. Other oils present in the ethereal solution 
are being examined by the authors. 

J. RB. 


Ona mode of Synthesis of Vanillin, and on Hydrovanilloin and 
Vanillyl Alcohol. By Frerp. TremMann (Deut. Chem. Ges. Ber., 
viii, 1123—1127). 


WHEN an intimate mixture of vanillate and formate of calcium is 
submitted to dry distillation in smal! portions, the product is an 
oily distillate containing a small quantity of vanillin, but consisting 
for the most part of guaiacol. The vanillin may be separated by 
shaking an ethereal solution of the distillate with a strong solution of 
acid sodium sulphite, decomposing this solution with sulphuric acid, 
and again shaking with ether, which takes up the vanillin and leaves 
it in crystals when evaporated. 

Action of Nascent Hydrogen on Vanillin.—Vanillin under water or 
weak spirit quickly dissolves therein on addition of sodium-amalgam. 
After repeated additions of fresh portions of the amalgam and fre- 
quent agitation, vanillin can no longer be detected in the liquid. The 
pale-yellow solution, when carefully neutralised with sulphuric acid, 
deposits white prismatic crystals, which are insoluble in ether and cold 
water, sparingly soluble in warm water and boiling alcohol, but easily 
in dilute caustic alkalis and ammonia, from which they are deposited 
unaltered when the solutions are neutralised with acids. 

The pure compound melts at 222°—225°, undergoing decomposition. 
Its composition, deduced from analysis, is represented by the formula 
C\sH\sO,, according to which it is formed by the union of 2 atoms of 
hydrogen with 2 molecules of vanillin, and stands in the same relation 
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to vanillin as hydrobenzoin to benzaldehyde. Hence the author calls 
it hydrovanilloin. In contact with strong sulphuric acid it acquires a 
brilliant green colour and dissolves to a reddish-violet liquid. 

The neutral liquid filtered from hydrovanilloin, when shaken re- 
peatedly with ether, gives up thereto a body which is left on evapora- 
tion of the ether as a pale-yellow oil easily soluble in ether, alcohol, 
and warm water. On long standing over sulphuric acid it solidifies in 
a crystalline mass. This body, which is still under investigation, is 
vanillyl alcohol. 

The foregoing bodies both possess a characteristic odour, different 
from but recalling that of vanillin, into which they are readily re- 
converted by the action of oxidising agents. 

J. BR. 


On Ethylvanillin, Methylvanillin, and Coniferyl Alcohol. By 


Ferp. TigeEMANN (Deut. Chem. Ges. Ber., viii, 1127—1136). 


Ethylwanillin.—This substance is obtained by heating the potassium- 
salt of vanillin with excess of ethyl iodide. When pure it forms 
colourless prismatic crystals, which are easily soluble in ether and 
alcohol, but very sparingly soluble in water. It melts at 64°—65°, 
and sublimes without decomposition. ‘ The numbers furnished by 
OCH; 
analysis agree with the formula C;H,;OC,H;. 
COH 
Ethylvanillin is converted by oxidising agents into ethylvanillic 
acid, a body melting at 193°—194°, and apparently identical with 
Graebe and Borgmann’s ethylmethylprotocatechuic acid obtained by 
the oxidation of ethyleugenol. It does not dissolve in weak potash- 
or soda-ley more readily than in water. Its solutions in water or 
weak spirit are not affected by mineral acids. Strong sulphuric acid 
dissolves it without decomposition, forming a pale-yellow solution. 
Strong nitric acid readily forms substitution-products. 
OCH; 
Methylvanillin, CSH;0CH; (dimethylprotocatechuic aldehyde), is ob- 
COH 


tained in the same manner as the ethyl-compound. In the pure state 
it forms at the ordinary temperature a thick heavy paie-yellow oil. It 
boils without decomposition at 285°, and in a freezing mixture solidi- 
fies in needles which melt at 15°—2U°. With nitric acid it yields 
nitro-substitution-products. Oxidising agents readily convert it into 
pure dimethylprotocatechuic acid (dimethoxybenzoic acid). 

Ethylvanillin and methylvanillin both possess a distinct odour of 
vanilla. Like vanillin itself they are taken up from ethereal solution 
by acid sodium sulphite. 

Coniferyl Alcohol.—Coniferin, C\>H2.0,, is broken up by the action 
of emulsin into glucose and a crystalline compound, the formula of 
which, as deduced from analysis, is CjH,.0;. This compound is con- 
verted by oxidation into vanillin, protocatechuic acid, and acetic acid. 
Under the action of fuming hydriodic acid it yields methyl and ethyl 
iodides. Now, if this last product were derived from pre-existing 
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ethoxyl, the constitution of the body could be represented only by the 
3 
formula C.H;0C.H;, which is that of ethyl-vanillin. The physical 
COH 
and chemical properties of the compound, however, are totally different 
from those of ethylvanillin. It melts at 74°—75°, and crystallises 
with difficulty. From its solution in water or weak spirit, mineral 
acids throw down a white amorphous body, softening like a resin at 
150°—-160°, which is also formed when an aqueous solution of coni- 
ferin is boiled with dilute acids. In its crystalline state the compound 
dissolves easily in dilute alkalis, and is thrown down by acids in an 
amorphous condition. Strong sulphuric acid turns it red and then 
dissolves it, forming a reddish-violet solution. Nitric acid acts upon 
it in such @ way as either to decompose it completely or to convert it 
into picric acid, according to the conditions of its action. Oxidising 
agents convert it in acid or alkaline solution into vanillin, though 
slowly and imperfectly: in no case has the formation of vanillic acid 
been observed. From the properties of the body, together with 
various theoretical considerations, the author concludes that its con- 
OCH; 
stitution is expressed by the formula —_— , which is that of an 
3H, 
alcohol: having regard to its source, he calls it coniferyl alcohol. 
J. R. 


On the action of Acetic Anhydride on Coniferin and some of 
its Derivatives. By Ferp. TieMAann and Nagasosi Naagat 
(Deut. Chem. Ges. Ber., viii, 1140—1144). 


CoNIFERIN is a glucoside and may be regarded as being formed by the 
union of glucose and coniferyl alcohol, with elimination of water. 
Since coniferyl alcohol, as shown by Tiemann, has the formula 


; and since, moreover, coniferin yields by oxidation a 
second glucoside which bears the same relation to coniferin that 


vanillic acid bears to coniferyl alcohol, the constitution of coniferin 
can be expressed only by the formula— 


Tetracetoconiferin—A body constituted as above can, by analogy, 
exchange only the hydrogen contained in the four hydroxyl-atoms of 
the sugar-residue for acetyl. The correctness of this view is borne out 
by experiment. 
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When coniferin dried at 100° is heated with excess of acetic anhy- 
dride, a body is formed which, when pure, is white and crystalline, 
softens at 97°, and melts at 125°—126° to a clear liquid which remains 
transparent after cooling. Analysis of the body agrees with the 
formula Cy6Hjs(C2H30)4Os. ; 

Tetracetosaccharovanillie Acid.—Saccharovanillic acid when heated 
with acetic anhydride yields a body which crystallises in delicate white 
needles melting at 181°—182°. The crystals dissolve easily in alcohol 
and ether, and sparingly in water. The formula deduced from analysis 
is CHy4(C,H30)Os. 

OCH; 


Acetovanillic Acid. — Vanillic acid, C,H;0H , likewise ex- 
COOH 
changes an atom of hydrogen for acetyl. The product forms 
delicate colourless needles melting at 142° and dissolving easily in 
alcohol and ether, but sparingly in water. When boiled with potash 
it is resolved into vanillate and acetate. 

Acetovanillin Acetate——When a solution of vanillin in acetic anhy- 
dride is heated over the water-bath for 5 or 6 hours, and after cooling 
mixed with water, a reddish-yellow oil is thrown down. [If this oil be 
dissolved in ether and the solution agitated with acid sodium sulphite, 
the acetovanillin formed, together with any unaltered vanillin, is taken 
up thereby, whilst the ether retains a compound which crystallises on 
evaporation in six-sided tables melting at 88°—89°. Analysis of the 
body leads to the formula CyH,O; As this formula contains the 
elements of acetovanillin and acetic anhydride, the body is formed by 
the union of the two molecules. Its constitution is explained by the 


formala— 
OCH; 


8.0 C.H;0 
"200.H,0 


OC,H;O 


On Arbutin. By H. Huasiwerzand J. HApERMANN 
(Annalen der Chemie, clxxvii, 339—343). 


Kawatier obtained from the leaves of Arctostaphylos Uva Ursi a bitter 
principle, which he regarded as the glucoside of a body, “ Arctuvin,” 
indicated by the formula C H,)0;; subsequently Strecker identified 
arctuvin with hydroquinone, and regarded the bitter principle, arbutin, 
as a hydroquinone glucoside, C,,H,O,, splitting up in contact with 
emulsin into glucose and hydroquinone, taking up in so doing the 
elements of water. The authors find that, in addition to hydroquinone, 
methyl-hydroquinone is formed during this reaction, and regard the 
change as ensuing in accordance with the equation— 


Methyl-hydro- 
Arbutin. Hydroquinone. quinone. Sugar. 
C.5H 01 + 2H,O = C;H,O.z + C,H,O, + 20¢Hi.06. 
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The arbutin employed (purchased from Trommsdorff of Erfurt), was 
treated with dilute sulphuric acid, and the product exhausted with 
ether ; after evaporation of the ether, a residue was obtained, evidently 
consisting of at least two distinct bodies, one much more readily 
fusible than the other. The best way to separate these was found to 
be the addition of benzene to the residue freed as far as possible 
from ether, digestion at a gentle heat, and finally filtration ; the hydro- 
quinone is only sparingly dissolved and is thus left on the filter, whilst 
the methyl-hydroquinone is readily soluble in slightly warm benzene ; 
an almost quantitative separation is thus effected. In this way it was 
found that 100 parts of arbutin furnished the following quantities of 
products, the glucose being estimated by Fehling’s method :— 


Calculated for above 
equation. Found. 
Hydroquinone ......... eos §=19°7 18°2 
Methyl-hydroquinone 20°6 
Glucose ..... ' 64:1 (mean of three 
estimations. ) 


The hydroquinone thus obtained melted constantly at 169° (not 
corrected), whether crystallised from water or sublimed, and whether 
in fine thin needles or in large individual crystals: Hesse has given 
177°5° (uncorrected ?), and later 172°5° (observed), as the melting 
point. 

The methyl-hydroquinone was obtained in the pure state by evapo- 
rating off the benzene and distilling the residue; at about 243°, it 
passes over as @ clear white oil, solidifying to a crystalline mass more 
or less rapidly according to the purity ; it melts at 53° (not corrected), 
and has a burning taste with sweetish aftertaste: its crystals belong 
to the prismatic system, according to measurements by Ditschauer— 


a:b:¢=1: 01601 : 0:1379 


When fused with caustic potash it forms hydroquinone, melting at 
169°, after extraction by ether from the acidified solution of the pro- 
duct and purification by sublimation: hence it is veritably a methylic 
ether of hydroquinone, CoH { od That this is so is proved by the 
circumstance that it can be synthesized from hydroquinone by treatment 
with methylsulphate of potassium and caustic potash; simultaneously, 
however, dimethyl-hydroquinone is formed. On heating to 170° for 
six hours a sealed tube containing 11 grams hydroquinone, 15 methyl- 
sulphate of potassium, and 6 of caustic potash, acidulating the product, 
and extracting with ether, a mixture of hydroquinone and the two 
methylic ethers is obtained; by treatment with benzene the hydro- 
quinone is left behind, and on distilling with water the residue left 
after evaporation of the benzene, the dimethylic ether passes over, 
whilst the monomethylic ether remains behind: after recrystallisation 
from water, this ether exhibited exactly the same properties and melt- 
ing point as the product from arbutin, which was also found to be 
non-volatile with steam. The dimethylic ether has a burning taste, 


80 ABSTRACTS OF CHEMICAL PAPERS, 


resembles the monomethylic ether in its solubilities, and melts at 55° 
to 56°; neither ether gives with ferric chloride the green product 
obtained with hydroquinone ; both reduce silver nitrate on warming, 
evolving the odour of quinone. 

The nitroarbutin described by Strecker was found by the authors to 
give numbers agreeing with the formula C.Hx(NO,),Oy + 34H,0, 
with which, indeed, Strecker’s own values agree very fairly. 

C. R. A. W. 


Solid Benzoyl Chloride. By A. Lizpen 
(Liebig’s Annalen, clxx, viii, 43). 


A SAMPLE of benzoyl chloride which solidified during the late winter, 
was found to melt at —1°. 
7 


Nitrobenzyl Chloride. By C. WacHEenporRFF 
(Deut. Chem. Ges. Ber., viii, 1101—1102). 


WueEn orthonitrotoluene is treated with chlorine at 150°—200°, it is 
converted into orthonitrobenzyl chloride, a thick, aromatic oil, which 
produces a burning sensation on the skin, and changes, on standing, 
into fine needles. Bromine acts at 150° to 200° on orthonitrotoluene. 
The bromide thus formed is a very unstable compound, which is decom- 
posed by alcoholic silver nitrate even in the cold. ‘ 

» 


On Phenyloxycrotonic Acid. By Karta Uximori Matamoro 
(Deut. Chem. Ges. Ber., viii, 1144—1147). 


Ir has long been known that an aldehyde, when heated with hydro- 
chloric acid in presence of hydrocyanic acid, yields the oxyacid of the 
next higher term of the series to which the aldehyde belongs. The 
reaction is a general one, and the author has applied it successfully to 
cinnamic aldehyde. 

Cinnamic aldehyde (obtained from commercial oil of cinnamon by 
treating it with acid sodium sulphite in the usual manner), was boiled 
for 50—60 hours with hydrochloric and hydrocyanic acids. The pro- 
duct was an acid having the formula CyHO;, which is that of 
phenyloxycrotonic acid. The yield of this body was very small, 
amounting to not more than 4 or 5 per cent. of the aldehyde em- 
ployed. 

Phenyloxycrotonic acid forms colourless transparent crystals, melt- 
ing at 115°, and dissolving freely in ether and alcohol, and sparingly 
in water. It is diatomic and monobasic, and forms well-characterised 
salts. Those of the alkalis were obtained only in deliquescent crystal- 
line masses. The silver-salt, obtained by precipitation, is white and 
flocculent, and speedily blackens. The barium-salt, obtained by boil- 
ing the acid with barium carbonate, forms fine crystals. The lead- 
salt, obtained from the nitrate by precipitation, crystallises from hot 


water in needles 
-— - 
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The Constitution of the Benzene-sulphonic Acids, 
By E. Néuitina (Deut. Chem. Ges. Ber., viii, 1091—1095). 


By heating equal molecules of chlorobenzenesulphonic chloride and 
phosphorus pentachloride to 200°—220°, paradichlorobenzene, melting 
at 53°, and boiling at 172°--174°, is formed. This observation, in 
connection with the results of tlie researches of Limpricht, Korner, 
and others, show that the sulphonic acidg of benzene belong to the 
following groups :— 


Ortho-series. Meta-series. | Para-series. 


y Nitrobenzenesulphonic | a Nitrobenzenesulphonic. la Nitrobenzenesulphonic. 


acid. 
y Amidobenzenesulphonic | a Amidobenzenesulphonic., Sulphanilic. 
acid. 
So-called phenolmetasul- — Phenolparasulphonic. 


phonic acid. 
y Bromobenzenesulphonic | a Bromobenzenesulphonic.| 8 Bromobenzenesulphonic. 

acid. 
_ Chlorobenzenesulphonic 
(from sulphanilic). 
Benzenemetadisulphonic. | Benzeneparadisulphonic. 


C S. 


Amidobenzenesulphonic Acids and Derivatives. 
By H. Limpricut (Deut. Chem. Ges. Ber., viii, 1065—1073). 


Tue bromobenzenesulphonic acid obtained from bromobenzene is iden- 
tical with that from @6-amidobenzenesulphonic acid (sulphanilic acid). 
On distilling their potassium-salts with potassium ferrocyanide, the 
nitril of terephthalic acid is obtained. 

a-amidobenzenesulphonic acid yields, by the same reactions, the 
nitril of isophthalic acid. 

When in dibromosulphanilic acid the amido-group is replaced by 
hydrogen, a-dibromobenzenesulphonic acid is formed, which is crystal- 
line and very soluble in water. Its salts crystallise well, and are partly 
sparingly soluble. The following were examined :—C,H;Br,SO,;NH,; 
C;H;Br,S0;K ; (C;H;Br.S0;),Ba + 34H,O; (C,H;Br.S0;),Ca + 
33H,0; (C.H;Br,SO;).Pb + 13H.O. The chloride of the acid forms 
large crystals melting at 57°5°, and the amide crystallises in snow- 
white needles, melting at 201°5°. 

Nitrodibromobenzene-sulphonic acid, C;H,(NO.)Br.8O;H + «#H,0, is 
realily soluble in water and crystallises in six-sided plates. Its 
concentrated solution is precipitated by potassium and barium salts, 
and a dilute solution by lead salts. C,H.(NO,.)Br.SO;NH, + H,0; 
C,H.(NO,)Br,SO,;K + H.0O ; (C,H.(NO,) Br.SO;).Ba + 13H,O and 
4H,0) ; (C,H.(NO-,) Br.SO3)2Ca + 3H.0; (C,H2(NO,) Br2SO;).Pb + 
5H,0. The chloride forms small plates, melting at 121°, and the 
amide is a crystalline powder, which blackens at 300° without melting. 

VOL. XXIX. G 
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When the diazo-compound of dibromosulphanilic acid is treated with 
hydrobromic acid, a tribromobenzenesulphonic acid is obtained, which 
forms a very soluble, crystalline mass. Most of its salts are but 
sparingly soluble. O,H,Br;SO,NH,; C,H,Br,SO;K; (C,H,Br;SO;),.Ba 
+ 8H,0 3 (C,H,Br;SO;),Ca + 24H.0 ; (C,;H,Br;SO;).2Pb + 34H,0. 
The chloride forms a yellow crystalline mass or colourless needles, 
melting at 195°, and the amide is a crystalline powder, melting at 210°. 

Nitrotribromobenzenesulphgnic acid forms soluble plates. The 
following salts have been examined : — C,H(NO.)Br;SO;NH, + 
H,0O ;s C,H(NO,)Br,SO,K + H,0; (C,H(NO,) Br;SO3).Ba + 4H,0; 
(C,H(NO,)Br;SO3).Ca + 3H,0 ; (C,H(NO,) Br,SO;)2Pb + #H,0. 
The chloride forms microscopic crystals, melting at 116°, and the 
amide is a crystalline powder, melting at 202°. By reduction of the 
nitro-acid, an amidotribromobenzenesulphonic acid is obtained, which is 
readily soluble, and crystallises in small needles. Its solution is preci- 
pitated by barium chloride, and its diazo-compound crystallises from 
alcohol in colourless needles. 

a- or Metamidobenzenesulphonic acid yields, with bromine, a dibromo- 
and a tribromo-acid. The former was converted by the diazo-reaction 
into a dibromobenzenesulphonic acid, which forms a syrup. The salts 
(C,H;Br.8O3;).Ba + 2H.O and 24H,0 ; (C;H;Br.S0;).Ca + 4,H,0 and 
23H,O have been prepared. ‘The chloride forms large transparent 

risms, melting at 84°, and the amide slender white needles, melting 
at 188°—189°. 

To convert metamidodibromobenzenesulphonic acid into a tribromo 
benzenesulphonic acid, it was dissolved in hydrobromic acid, the 
solution treated with nitrous acid, and the diazo-compourd decom- 
posed by absolute alcohol. 

The acid is a crystalline mass, forming the following salts :— 
C,H.Br,SO;N Hy, + H.O; C,H.Br,SO;K + H,O 5 (C,H,Br;SO;).Ba 
oa 4H,O0 ?(C,H,BrSO,).Ca + 7H,O 3 (C.H.Br;SO3)2Pb + 9H,0. 
The chloride forms large plates, melting at 51°, and the amide isa 
powder which does not melt at 260°. 

Metachlorobenzenesulphonicacid, obtained from the metamido-acid, crys- 
tallises in deliquescent plates and forms the followingsalts: C;H,CISO;K; 
(C,.H,C1SO;).Ba + 2H,O 3 (CsH,C1ISO3)2.Ca ; (C,H,C1SO;).Cu + 5H,O; 
C.H,CISO;+#H,0. The lead salt is deliquescent, the chloride an oil, 
and the amide crystallises in large plates melting at 148°. 

y- or Orthamidobenzenesulphonic acid, yields a chlorobenzenesulphonic 
acid, forming an oily chloride (?) and an amide crystallising in needles 
or plates, and melting at 182°5°. 

Paradibromobenzenesulphonic acid (from paradibromobenzene), was 
purified by heating the chloride with water to 120°. It forms colour- 
less needles, containing 2 mols. of water, and melting at aboui 100°; 
the anhydrous acid melts at 128°. 

The following salts have been prepared :—C,H;Br.SO,;NH,; C,Hs 
Br.SO;K + H,O; (C,H;Br,SO;),Ba + H.O; (C,;H;Br.2803)2Ca + 
10H.0; (C,H;Br,SO;).Pb + 3H,0. The chloride forms well-defined 
plates, melting at 70°5°, and the amide small silky needles, melting at 192°. 

The acid was converted into C,H.(NO.)Br,SO,H + H,0, 
which forms very soluble salts. CsH.(NO.)Br,8SO,;NH, + 3H,0; 
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C.H.(NO-,)Br,SO;K + 3H,0 ; (C;H,(NO,)Br,SO;),.Pb + 1}H,O. The 
chloride solidifies at 0°. 

When metabromoacetanilide is treated with fuming sulphuric acid, 
it yields a bromamidobenzenesulphonic acid, crystallising from hot 
water in white needles. (C;H;(NH,)BrSO,),.Ba + H,O forms pearly 


plates. 
C. S. 


Derivatives of Diphenylamine. By R. Gnenm 
(Deut. Chem. Ges. Ber., viii, 925—930). 


Hormann’s tetrabromodiphenylamine was prepared ; it melts at 182°. 
C,H.Br; 
Hexbromodiphenylamine, N < C.H,Brz, was obtained, together with 
H 2 


tetrabromodiphenylamine, by adding bromine to a solution of diphenyl- 
amine in acetic acid. It melts at 218°, is insoluble in water, almost 
insoluble in alcohol, and moderately soluble in benzene, from which it 
separates in colourless prismatic crystals. 

When bromine is added to a solution of methyldiphenylamine in 
acetic acid, the mixture becomes hot, evolves hydrobromic acid, and 
finally solidifies to a crystalline mass. Fractional crystallisation sepa- 
rates this product into three portions, the least soluble being tribromo- 
methyldiphenylamine, which forms colourless needles melting at 98°, 
and dissolving readily in benzene. 

The fraction having an intermediate solubility in alcohol proved to 
consist of tetrabromomethyldiphenylamine, and it forms needles and 
prisms which melt at 129°, and dissolve readily in benzene. The 
third, or least soluble fraction was found to be tetrabromodiphenyl- 
amine, and its formation may probably be represented as follows:— 


C,;H;Br, C.H;Br, 
N C.H;Br, + HBr = CH,Br = N C;H;Bre. 
CH; H 

The methyl] may be removed from either of the above described 
methylated bromodiphenylamines by digestion with glacial acetic acid 
and bromine, either tetrabromodiphenylamine or hexbromodiphenyl- 
amine being formed. 

Methyldiphenylamine is not acted on by acetyl chloride, but when 
tetrabromodiphenylamine is heated with acetyl chloride an acetyl 
tetrabromodiphenylamine is formed, and it was found to melt at 
158°. The brominated methyldiphenylamines did not yield acetyl 
derivatives. 

Sodium-amalgam has no action on an alcoholic solution of methyl- 
diphenylamine, but it removes the bromine from the above described 
bromine-compounds, diphenylamine or methyldiphenylamine being 
formed. 

Tribromomethyldiphenylamine is readily attacked by hot nitric 
acid, a resinous product being formed, and the continued action of 
fuming nitric acid on this compound leads to the formation of fetra- 
nitrodibromodiphenylamine. 


G 2 


84 ABSTRACTS OF CHEMICAL PAPERS. 


It separates from glacial acetic acid in beautiful yellow leaflets, 
which melt and decompose at 235°—242°, and dissolve readily in 
alkalis. 

The remainder of the above described brominated bodies yield small 
proportions of nitro-compounds, which are perhaps identical with that 
just described. 

T. B. 


Constitution of Tetraphenylmelamine. By Wettu and Ererr 
(Deut. Chem. Ges. Ber., viii, 912—917). 


Wen cyanogen chloride is passed into cold aniline, the melaniline of 
the author and Schréder is produced, but Hofmann has since proved 
this base té*be diphenylguanidine. The authors now find that when 
cyanogen chloride is passed into hot aniline, different results are 
obtained, Hofmann’s tetraphenylmelamine being formed. When 
tetraphenylmelamine is heated to 280° with strong hydrochloric acid, 
ammonia, carbonic acid, and aniline are formed, but no diphenylamine 
was found among the products. As diphenylamine is not decomposed 
when heated to 280° with hydrochloric acid, it cannot have been pro- 
duced and subsequently destroyed. This experiment tends to prove 
that Hofmann’s tetraphenylmelamine does not contain the group 
N.(CsHs)2, and this view is confirmed by the fact that it yields sul- 
phanilide and not a sulpho acid of diphenylamine when it is heated 
with sulphuric acid. 

When Hofmann’s tetraphenylmelamine is distilled either alone or 
with potash, ammonia, aniline and diphenylamine are formed, and in 
the former case hydrocyanic acid is also produced. 

The above results induce the authors to regard Hofmann’s tetra- 
phenylmelamine as a derivative of triple carbodiimide [C(NH,).];, and 
they represent it by the following formula :— 


It is probably formed by the resolution of diphenyl-guanidine into 
carbodiphenylimide and ammonia on the one hand, and into carbo- 
phenylimide and aniline on the other hand: the nascent carbodi- 
phenylimide and the carbomonophenylimide then uniting to form 
tetraphenyltricarbodiimide (Hofmann’s tetraphenylmelamine). 

z. B. 


Mixed Azo-compounds. By V. Meyer and G. AmBinL 
(Deut. Chem, Ges. Ber., viii, 1073—1078). 


Wee aniline is dissolved in exactly two equivalents of nitric acid, and 
an aqueous solution of one equivalent of potassium nitrite is added to 
the strongly diluted solution, diazobenzene nitrate is obtained— 


C.H;N H, + 2HNO; + KNO, = C.H;N,.NO; + 2H,0 + KNO,. 
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The solution thus obtained may be used for almost all diazo- 
reactions.* 

Thus on adding it to a freshly prepared solution of nitroethane in 
one equivalent of aqueous potash, azonitroethylphenyl C.5Hs.N2.C,H,NO, 
is precipitated either as an oil, which soon solidifies, or if the solution 
be more diluted, in yellow flakes, crystallising from hot alcohol in 
golden-yellow plates. 

By using pseudonitropropane the corresponding pseudopropyl-com- 
pound (CH;),.C(NO.)N.C,H; is obtained as a heavy yellow oil, which 
is quite insoluble in alkalis, while the ethyl-compound is a strong 
bibasic acid ; but as the constitution of the latter is undoubtedly— 


CH,—CH(NO,)—N.C.Hs, 


it ought to contain only one atom of hydrogen replaceable by metals, 
and therefore its metallic compounds must be regarded as basic salts. 
Of these the following were prepared :— 

C.H.N;0.K + KOH + 3H,0 is obtained by mixing the acid with 
alcoholic potash and washing with alcohol and ether. It forms an 
orange-coloured crystalline mass, which decomposes a little above 
100°. C.H,;N,0,.Na + NaOH + 6H,0 crystallises in orange-coloured 
plates. C,H,N;0..ZnOH + 2H,0 is a chrome-yellow precipitate. 
C;H,N;0..PbOH + PbO + 13H,0 is a brownish yellow or brick-red 
precipitate. The silver salt is a brown precipitate which soon blackens. 
All the salts are decomposed by hydrochloric acid, with separation of 
the original compound. On boiling it with fuming hydrochloric acid, 


it loses about one-third of its nitrogen, and a colourless base is formed, 
whose hydrochloride seems to be CsHioN20,Ch. 


C. S. 


Mixed Azo-compounds, By P. FrRizse 
(Deut. Chem. Ges. Ber., viii, 1078—1080). 


Azonitromethylphenyl, C.>Hs.N;.CH,NO,, is obtained like the ethyl- 
compound, but to avoid the formation of resinous bodies, the solutions 
must be very dilute. The compound separates as a cherry-red oil, 
which soon solidifies. It crystallises from alcohol in fine red needles 
having a brilliant silky lustre, and from carbon sulphide in prisms 
resembling chromic trioxide. At 153° it melts and decomposes, and 
when more strongly heated it deflagrates. In concentrated sulphuric 
acid it dissolves with an intense purple colour; water precipitates 
again the unaltered compound, . 


C. S. 


* To convert amido-compounds into phenols, sulphuric acid must be used instead 
of nitric. Diazoamidobenzene is also readily obtained by dissolving 2 mols. of 
aniline in ether, adding 1 mol. of amyl nitrite, and allowing the solution to evapo- 
rate over sulphuric acid : 


2C,H,;NH, + C;H,,ONO = C,H;N;H.C,H; + C;H,,OH + H,O 
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Dry Distillation of Caoutchoue. By G. BoucHarpat 
(Bull. Soc. Chim. [2], xxiv, 108). 


Five kilograms of new caoutchouc yielded 250 grams of isoprene, C;Hs ; 
2000 grams of caoutchin, CioHi., volatile at 176°—180° ; and 600 grams 
of heveene, C,;H.;, volatile at 255°—265°. There remained other less 
volatile products, less and less fluid, some distilling below 360°, 
among which is probably the carbide, CyH3:, and others which decom- 
pose by heat and produce the preceding carbides. It may then be 
said that caoutchouc is a certain carbide n(C;H,) which is decompos- 
able by heat into a series of polymerides of the carbide C;Hs. 
Caoutchin, washed with slightly acidulated water and rectified 
repeatedly from sodium, is a volatile liquid distilling at 177°—179°. 
Its density is *855 at 0° and °842 at 20°. In odour and many other 
properties it bears a strong resemblance to turpentine, especially in 
absorbing and combining with hydrochloric acid. Concentrated sul- 
huric acid modifies it, and produces a certain quantity of cymene, 
C,H, but the larger part is converted into polymeric carbides, C,;H 
and CoH, and the latter by dry distillation reproduces a carbide, 
Cy H,,. No terebene appears to be formed by the action of sulphuric 
acid, as the most volatile of the products does not boil below 173°. 
H. J. H. 


Retene. By A. G. Exstranp (Bull. Soc. Chim. [2], xxiv, 55). 


Amonc the products obtained in the dry distillation of wood is an oily 
body very rich in retene. On expression of this body, a greyish, soapy 

roduct is obtained having the odour of creosote, and melting at 84°— 
85°. This is washed with ether, dissolved in boiling alcohol, de- 
colorised with animal charcoal, and on cooling the filtered solution, 
the retene is obtained pure; and in white, crystalline plates. It melts 
at 98°5° and has the percentage composition C 92°30, H 7°70. Its 
density is about 1:13 in crystals, and 1:08, after being melted and 
cooled. At the ordinary temperature it combines with chlorine and 
bromine, forming addition-products, which at a higher temperature 
are decomposed into products of substitution. Chromic acid forms 
with it several products, the chief of which is diowyretistene, Cj6H,Ox. 
Fuming sulphuric acid gives with it a sulphoconjugated acid which 
forms well-defined salts with the alkalis, alkaline earths, and metallic 
oxides. 

H. J. H. 


Astringent Principle of Mahogany. 
By MM. Latour and Cazenevve (Bull. Soc. Chim. [2], xxiv, 118). 


Tue astringency of mahogany is due to principles identical with those 
from catechu, the chief of which is catechin, C4H»O,. Its percentage 
composition is C 59°43, H 5°00, 0 35°57. 

H. J. H. 
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Physiological Chemistry. 


Coagulation of the Blood. Remarks on a Note of M. F. Glénard. 
By E. Matruieu and V. Urbain (Compt. rend., Ixxxi, 535— 
536). 


Tue authors do not consider that the experiments of M. Glénard dis- 
prove the theory that coagulation is due to the carbonic acid in the 
blood. On the contrary they consider that this coagulating action of 
carbonic acid is demonstrated by the following facts :—(1.) Because 
coagulation is produced when a segment of a bloodvessel filled with 
blood is immersed in oil or in an atmosphere of carbonic acid, so as to 
prevent the exosmose of that gas from the blood. (2.) Because a 
current of that gas passed through uncoagulated blood determines 
the immediate production of fibrinous clots, whereas on pagsing air, 
hydrogen, or carbonic oxide through the blood, it remains fluid. 

By keeping blood in the carotid artery or jugular vein of a dog, 
suspended in an atmosphere of carbonic acid, distinct clots were ob- 
tained in three-quarters of an hour or an hour. Similar results were 
obtained with tubes formed from the intestine of birds. 

The comparative slowness with which coagulation takes place when 
the containing animal membrane is plunged in carbonic acid, may be 
accounted for by the slowness with which that gas traverses the mem- 
brane from without inwards, and by the solubility of carbonic acid in 
the blood. 100 c.c. of defibrinated blood absorb about 220 c.c. of car- 
bonic acid, while 100 c.c. of serum absorb about 130. 

M. L. 


Further investigations of Blood-serum, Egg-albumin, and 
Milk, by Dialysis by means of Sized Paper. By Prof. 
Auex4NDER ScumiptT (Pfliiger’s Archiv. fiir Physiologie, xi, 
1—52). 


THE object of this paper the author states to be to ascertain the 
limits of the utility of sized paper for dialytical experiments. He has 
hastened to publish it with the view of obviating any distrust that 
might arise, as soon as the nature became known of the paper that he 
used, in regard to the utility of the same, and the value of the results 
obtained by it. The author finds that the paper he made use of in his 
former experiments was not made by Messrs. De la Rue, but was 
obtained by them from Germany, and was not parchmented, but sized 
with a mixture of gelatin and alum. An analysis of the paper 
(De la Rue’s) used by the author in his previous experiments gives 
in 100 grams of the paper from two examinations :— 


Examinations. ° ° Average. 


Potash-alum 
Other salts soluble in water.. 0°81 
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He calculates that if all the size and alum in the three dialysers 
previously used were dissolved in the fluid to be dialysed, the error 
due to the size would vary from ‘005 to ‘06 gram, and for the salts 
from ‘002 to ‘022 gram. He further finds that in his dialysis of 
blood-serum or egg-albumin the impurity arising from the size could 
only amount to 1—2p.c. of the contained albumin. These figures 
are true only if the whole of the size is dissolved; this, however, is 
not the case. The author prepares the paper used in the experiments 
detailed in this article as follows:—De la Rue’s paper is digested 
from 10 to 12 hours in hydrochloric acid of 25 p. c., by which all the 
salts and the greater part of the size are removed. It is then washed 
in distilled water, to remove the hydrochloric acid, and laid in a 
1 p. c. solution of pure size at 30°—40°. After a few moments’ im- 
mersion, the pieces of paper are hung up to dry, and in a few hours 
they are ready for use. This paper presents the advantage that the 
septum can be made of any thickness desired by altering the strength 
of the solution of size. The size used was not quite free from ash; it 
contained *74 p. c. of phosphate of lime, and °78 p. c. of salts soluble 
in water. The author finds, in opposition to Graham, that albumin is 
not quite incapable of diffusion. The amount of albumin diffused, he 
says, varies directly as the frequency with which the water is changed, 
and inversely as the thickness of the layer of fluid in the dialyser, and 
as the thickness of the septum. It is impossible, he says, to separate 
the albumin from its accompanying bodies quantitatively with accu- 
racy by means of dialysis. But the difference in the rapidity of diffu- 
sion can be used to isolate the albuminous bodies for qualitative ex- 
amination. The author gives experiments with blood-serum and egg- 
albumin, using both parchment and sized paper. He finds that the 
neutral salts are removed more rapidly than the alkaline salts. There 
exists, therefore, a stage in the dialysis at which the fluids are no 
longer coagulable, but have a slight alkaline reaction. In all these 
experiments the alkaline reaction was entirely gone at the end of the 
dialysis, and all the ash-components soluble in water had disappeared. 
It appears from these observations that the neutral ash-components 
that are soluble in water have nothing to do with the dissolved state 
of the albumin. The author further shows that it is possible to re- 
move, by means of dialysis, from acidulated blood-serum and egg- 
albumin, not only the acid that has been added, but also all the 
mineral components, except traces of earthy phosphates, without pre- 
cipitating the albumin. In his last work on this subject he concluded 
that albumin was a body soluble in water; now, however, as albumin 
has been shown to be not quite incapable of diffusion, this might be a 
doubtful question, and the abstraction of earthy phosphates might be 
due to a diffusion of the albumin in combination with the same, It 
appears, however, that not only the absolute, but also the relative 
quantity of the earthy phosphates gradually diminishes; this, the 
author thinks, points to the existence of two independent bodies in 
solution, possessing different rapidity of diffusion. Nothing, there- 
fore, remains but to consider the albumin as a substance of itself 
soluble in water. The author found the properties of pure albumin to 
be the same whether it was purified with sized or with parchment paper. 
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To separate by dialysis the fibrinoplastic, but especially the fiffino- 
genous, substance quickly and entirely, without loss of its specific 
action, sized paper is far superior to parclfment paper. The alkaline 
salts can be removed in a few hours, and the other substances in solu- 
tion can be precipitated by very weak acidulation, without the addi- 
tion of water. 

A second part of this paper treats of dialytical experiments with 
cow’s milk. The author finds that the alkaline salts hinder to a 
certain degree the coagulation of the casein by rennet, and on their 
removal this coagulation no longer differs, as regards the temperature 
at which it occurs, from the coagulation of fibrin. The two processes 
must, however, be essentially different, for the alkaline salts, which, 
in the case of casein, are a hindrance, are, on the contrary, necessary 
conditions for the coagulation of fibrin. The author finds also that 
cow’s milk which has been dialysed for 8} hours requires only about a 
seventeenth part of the acid to precipitate its casein that it did before 
the dialysis. The alkaline salts of the milk, therefore, hinder to a 
certain extent the precipitation of the casein by acids. If the normal 
saline contents of the milk be increased by the addition of chloride of 
sodium, the quantity of acid required to precipitate the casein is in- 
creased. On the other hand, milk thus deprived of its alkaline salts 
by dialysis is especially prone to turn sour spontaneously, and allow 
its casein to separate, provided that it has not lost its milk-sugar 
entirely by the dialysis. After the coagulability of the casein has in- 
creased by the escape of the easily diffusible salts, it again diminishes, 
and then disappears entirely, evidently from the escape from the milk 
of a second and less diffusible body, whose presence is as necessary for 
the occurrence of fermentative coagulation of the casein as the pre- 
sence of alkaline salts is for the coagulation of the fibrin. 

E. C. B. 


On the Formation of Urea in the Liver: an experimental 
Contribution to the question of the Examination for 
Urea in the Blood and Parenchyma. By ImmanureL Munk 
(Pfliiger’s Archiv. fiir Physiologie, xi, 100—112). 


Ir the liver possess the property of forming urea, if it be the principal 
source of this compound in the animal body, it follows that it must 
necessarily contain much more urea than is contained in an equal 
weight of other organs, or in the blood circulating in the tissues. 
This can be determined only by a comparative quantitative estimation 
of the urea, and this the author undertook, adopting a modification of 
Bunsen’s method of proceeding. He examined the blood of the carotid 
artery, and the substance of the liver. Bunsen’s method, as is well 
known, is based on the fact that urea, when heated with caustic 
alkalis, decomposes entirely into carbonic acid and ammonia. From 
the carbonate formed, the amount of urea can of course be easily 
calculated. The following table gives some of the author’s results :— 


« 


ABSTRACTS OF CHEMICAL PAPERS. 


Quantity 
examined | BaSO, | Ure cal 


sales _ obtained. from it. 


, 1. Blood | 166°89 3485 089 
I. Average-sized dog i} Liver | 274°48 | -4166 1073 
II. Large dog, abun- [1. Blood| 68°18 *1375 "0354 
dant meat diet .. | 2. Liver | 232°18 44.2 "1052 


III. Small dog, that 
ht Blood| 163-35 "1525 039 


had been bled to 
about 100 c.c. two { 2. Liver | 121°29 °095 025 


days before...... 


The author finds that the quantity of the so-called extractive bodies 
in the liver or in the blood, under normal circumstances, is so small 
that it does not require to be considered, unless extreme accuracy be 
desired. Urea can therefore ordinarily be estimated by simple pre- 
cipitation of the absolute-alcohol extract with nitrate of mercury in an 
alkaline solution. Greater exactness is obtained by precipitating with 
lead acetate before separating the urea. Under normal circumstances 
creatine and creatinine cannot lead to any appreciable error. In all 
the author’s experiments he found less urea in the liver than in the 
blood. Even if the urea contained in the liver be attributed to the 
liver substance, and not to the blood in it, the author considers, with 
Gscheidlen, that there is, up to the present time, absolutely no ground 
for regarding the liver as the principal seat of the formation of urea 
in the mammalian organism. He explains the observations of Frerichs 
and others, who found an absence of urea in the urine in acute atrophy 
of the liver, by considering that the essential element in this disease 
is the almost complete suspension of the power of oxidation of the 
organism. In consequence of this, urea is almost entirely absent, and 
leucine and tyrosine occur instead. The author knows of no patho- 
logical observation which indicates with any certainty the formation 
of urea in the liver. 

E. C. B. 


On the Amounts of Nitrogen and Albumin in the Milk of 
Women‘and of Cows. By M. Nencx1 (Deut. Chem. Ges. Ber., 
viii, 1046—1048). 

Tue author, in conjunction with P. Lachenal, has determined (1) the 

albumin, and (2) the total nitrogen in both kinds of milk. With 

human milk the results were as follow :— 
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Albumin calculated 
from nitrogen- 
determination.* 


Days after | Albumin determined 
child-birth. directly. 


per cent. 


2 
2 
“7 
7 


2 
2 
2 
3 
2 
2 
1 
2 


1°41 per cent. 2°53 per cent. 


The albumin was determined by various methods (precipitation of 
the boiling milk by acetic acid; treatment with carbonic acid ; addi- 
tion of sodium chloride or sulphate to boiling acidified milk), neither 
of which is considered by the author to be satisfactory, inasmuch as 
the coagulation of the albumin is never complete. The total nitrogen 
was determined in all cases by the method of Dumas. Finding that 
milk dried with sand in the air-bath leaves on combustion with cupric 
oxide a residue of charcoal which burns with difficulty, Nencki prefers 
to dry a weighed quantity of milk with powdered lead chromate over 
sulphuric acid, and recommends this process for the analysis of other 
animal liquids. 

Cow’s milk gave in two analyses : 


Albumin determined Albumin calculated 
directly. from nitrogen. 
3°20 per cent. 3°14 per cent. 
312 ,, 314 ,, 


In this case the albumin was precipitated by adding sodium chloride 
to the hot milk acidified with acetic acid. 
J. R. 


Crystals in Eggs. 
By M. Gavon (Jour. Pharm. Chim. [4], xxii, 27—30). 


Tue author met with some eggs which were no longer fresh, and yet 
had not undergone the ordinary putrefactive process. In these all 
trace of microscopic organisms was absent, but aggregations of minute 
acicular crystals were found attached to the membrane which lines the 
shell. These crystals proved to be tyrosine, and the contents of the 
eggs also yielded leucine. These substances were obtained in much 
larger quantities than from putrid eggs, and there seems, therefore, to 
have been a curious transformation of the albumin, resembling that 
which Schiitzenberger observed in the insoluble proteic components of 


* Assuming albumin to contain 15°5 p.c. of nitrogen. 
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beer-yeast, when this plant continues to live at its own expense without 
putrefaction. 
R. R. 


Localisation of Arsenic in Tissues of Poisoned Animals. By 
D. ScoLosusBorr (Bull. Soc. Chim. [2], xxiv, 124). 


ExpertMents have been made on dogs, rabbits, frogs, &c. Dogs 
especially can absorb large quantities of arsenic with impunity, even 
in doses 15 to 18 times larger, in proportion to the weight of the 
animal, than would kill human beings. Dogs generally increased in 
weight and presented no fatty degeneracy either of the liver or of 
the muscles, although notable quantities of arsenic were found in the 
brain and marrow. All the animals took their ordinary food in addi- 
tion to a known quantity of sodium arsenite. 

Quantities of metallic arsenic found in 100 parts of the fresh 
tissues :— 


No. 1. Bull-dog having taken daily for 34 days doses of arsenious 
acid, increasing from 0°005 gram to 0°150 gram. Kept well. 

No. 2. Rabbit, 1700 grams in weight, having taken for 15 days 
doses of arsenious acid increasing from 0005 gram to 0°05 
gram. Died on the 15th day. 

No. 3. Dog which had taken for 32 days doses of arsenious acid 


increasing from 0°005 gram to 0°060 gram. Killed by arterial 
bleeding. 


No. 1 gram. No. 2 gram. No. 3 gram. 


00025 Very feeble ring. 00210 
00271 Feeble ring. Not estimable. 
“00885 "00594 00422 
00933 Large ring. Large ring. 


It is therefore evident that the poison concentrates principally in the 
nervous substance. Results even more striking were obtained when 
the poison was injected under the skin. A bull-dog of 11 kilograms 
had 0°15 gram arsenious acid so injected, and died in 17 hours. The 
arsenical ring from the brain was very large, less from the marrow, 
and barely perceptible from the liver and muscles. 

H. J. H. 


The Toxic Properties of Alcohols produced by Fermentation. 
By Dousarpin-BEAumetz and Avupic& (Compt. rend., lxxxi, 
152—154). 


THe experiments consisted in the administration of varying propor- 
tions of ethylic, propylic, butyric, and amylic alcohols to various dogs, 
the quantities in some cases being passed into the stomach, in others 
injected under the skin. The weight of the doses administered was in 
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every case kept in ratio to the weight of the animal operated upon. 
The following conclusions are drawn from the results :— 

1. The toxic properties of the fermentation alcohols follow their 
atomic composition in a sort of mathematical order; the higher the 
figures representing the atomic composition the more considerable is 
the toxic effect. This is equally true whether they are introduced 
under the skin or through the stomach. 

2. For the same alcohol the toxic action is greater when the dose is 
administered through the stomach than subcutaneously ; in the latter 
case the toxic effects are increased by dilution. 

3. The toxic phenomena are the same for all alcohols, save in the 
degree of intensity. 

The injuries caused follow also a progressive scale, from the ethylic 
to the amylic series, the injuries to the mucous membrane of the 
intestine being just as great whether the alcohols are administered 
subcutaneously or are ingested by the stomach. Severe congestion of 
the small intestine was noticed in some cases, in whichever way the 
alcohols had been administered, and moreover it was noticed that for 
the same alcohol the congestion and pulmonary apoplexy were most 
frequent when the alcohol had been administered by the stomach. 


C. H. P. 


Influence of Compressed Air on Fermentation. By P. Berr 
(Compt. rend., lxxx, 1579—1582). 


Tue author continues his observation of the effect of oxygen at a high 
pressure upon organisms (see vols. xxv, xxvi). A piece of muscle 
was kept from July 29 to August 3 at a tension of oxygen corre- 
sponding to 23 atmospheres. At the latter date it had no smell. A 
similar sample at the ordinary pressure then smelt badly, was covered 
with mould, and had taken up three times as much oxygen as the 
first sample. Another specimen was submitted, from December 19 
to January 8, to a tension of oxygen equal to 44 atmospheres. No 
oxygen was absorbed, nor was a trace of carbon dioxide formed. A 
similar piece of muscle at ordinary pressure had absorbed 3°5 litres of 
oxygen. The meat preserved as above retained its usual appearance, 
except that the colour was changed to amber-yellow. When cooked, 
after being kept a month, the meat was only slightly insipid (fade). 
The pressure in the preserving vessel may be reduced to the normal 
point after a few days, if care be taken to re-close the vessel quickly, 
and the meat will still keep for months. Other substances are equally 
capable of preservation, including eggs, urine, wine, bread, boiled 
starch, cherries, &c. Milk can be thus prevented from putrefying, 
although not from coagulation. The diastasic ferments, e.g., saliva, 
pancreatic juice, vegetable diastase, pepsin, myrosin, emulsin, and 
beer-yeast, retain all their power during the time and after they have 
been submitted to compressed oxygen, while their destruction by other 
ferments is prevented. The author suggests that it will now be 
possible to determine whether venous and infected blood, the virus 
of disease, &c., act as true or as diastasic ferments. 


B. J. G. 
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On the Microzymes of an Animal at different Ages.- By 
J. Becnamp (Compt. rend., lxxxi, 226—229). 


THE physiologically active parts of the cells of animal tissues are 
certain minute granular masses, called by A. Bechamp and Hstor, 
microzymes. They have the power of inducing fermentation like 
other cellular ferments, but they differ in the quality and energy of 
their action according to the part of the organism from which they 
are obtained, and, as shown by the author, according to the age of the 
animal. 

It is often necessary, in isolating the microzymes of an organ, to 
separate the organic factors of the tissue. A muscle, for instance, 
was cut up, and thoroughly washed with water impregnated with 
creasote. The residue was treated with hydrochloric acid to dissolve 
the syntonin. The first solution, containing soluble albuminoids, and 
possibly a-zymase, liquefied starch-paste with saccharification, and 
remained neutral and free from organised products. The solution of 
syntonin under the same canditions was absolutely inactive. The 
residue containing the microzymes not only liquefied the paste but 
caused it to undergo fermentation, simple and compound microzymes 
being present.. This effect could not be due to a zymase, as its action 
is always more limited, and the products are very simply related in 
composition to the substance acted on, while microzymes induce fer- 
mentation comparable with a process of nutrition. 

The method of examination was to introduce the organ or tissue 
taken from the freshly-killed animal and washed with creasote-water, 
into the reagent at a temperature of from 30° to 40°. The reagents 
were starch-paste and svlutions of cane-sugar boiled for some minutes 
and treated with creasote. 

The tissues of adults (man, dog, ox) have a powerful influence on 
starch-paste, which they liquefy, with formation of sugar, alcohol, and 
butyric and acetic acids. Bacteria are always developed. The micro- 
zymes of the brain, however, are exceptional, inasmuch as they do not 
liquefy starch-paste or render it saccharine ; neither are bacteria ever 
produced. Adult tissues act feebly on cane-sugar, but alcoholic, acetic, 
and lactic-fermentations are set up without the intermediate formation 
of glucose. 

The microzymes of the young foetus (human or bovine) act very 
feebly on starch-paste. With a foetus of from one to two months 
old the paste becomes acid, with imperfect liquefaction. From four to 
eight months of age the footal tissues act more powerfully, liquefying 
the starch and producing glucose, but bacteria are seldom developed, 
and no zymase is present. The foetal brain, however, is exceptional, 
inasmuch as it acts easily on the paste, contains a zymase, and evolves 
bacteria. Foetal tissues act more powerfully on cane-sugar than those 
of adults ; compound microzymes are seen, but few bacteria. 

At birth the tissues of the young animal behave like those of the 
adult. 

The parotid glands of the dog caused starch to ferment and develop 
leptothrices without a trace of glucose. Parotid saliva of the horse is 
known to be similarly incapable of saccharifying starch. The salivary 
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glands of man, however, easily gave rise to glucose in starch, thus 
differing from those of the dog; otherwise human tissues resemble 
those of lower animals. 

In viscous fermentation the author was unable to discern any cellu- 
lar ferments, and the appearance of bacteria in cane-sugar was very 
rare. ; 

M. L. 


Chemistry of. Vegetable Physiology and Agriculture. 


Exhalation of Oxygen by Plants in the Absence of Carbon 
Dioxide. By A. Mayer (Deut. Chem. Ges. Ber., viii, 1088— 
1090). 


HeyneE and Link observed many years ago that the leaves of certain 
Crassulacee have an acid taste in the morning or after having been 
kept in the dark for some time, the acid disappearing however when 
the plants are exposed to light. From this it seems that the acids 
which are produced in the dark are reduced again in the light, and this 
is proved by the fact that in the absence of carbon dioxide such plants, 
when insolated after being kept in the dark exhale oxygen until the acid 
has disappeared. Thus in one experiment a twig of Bryophyllum caly- 
cinum having a volume of 28 c.c. absorbed in the dark in one hour 
0:25 c.c. of oxygen and exhaled on insolation 0°59 c.c. of oxygen in the 
first hour, and 0°12 in the second hour, while during the next hour in 
the dark it took up again 0°26 c.c. During insolation the free acids dis- 
appear completely, and the juice has at last a slight alkaline reaction. 
Crassula arborescens and other plants of this family gave similar results. 
If their leaves are kept under boiled water (containing no carbon di- 
oxide), and are insolated after being kept in the dark, they soon evolve 
oxygen, while the green leaves of most other plants do not give off 
oxygen in the absence of carbon dioxide. When the leaves of the 
Crassulacee are kept in the dark until almost all the starch has been 
oxidised to acids, they form starch again in the sunshine, and this 
starch is not deposited in the outer cells, as in other plants, but in the 
interior of the leaves. 


C. S. 


Exchanges of Ammonia between Soil, Air, and Water. 
By Tu. Scute@sine (Compt. rend., lxxxi, 81—84). 


Tue author undertakes the study of the laws which regulate the dis- 
tribution of ammonia between the atmosphere, water, soils, and other 
media, by charging pure air with known but very small quantities of 
ammonia, and then bringing it into contact with water, or a soil, at a 
known temperature. When the final state of equilibrium has been 
attained, the quantity of alkali in the water or soil is determined by 
the ordinary methods. The tension of ammonia—a datum which 
enters largely into these questions—is in nature always affected by the 
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presence of carbonic acid; for these two substances are universally 
diffused, and though theoretically their state of combination should be 
taken into account, the practical impossibility of doing this does not, 
in the author’s opinion, detract from the value of his results. 

R. R. 


Vegetation of Oxalis Acetosella, Rumex Acetosa and R. Aceto- 
sella in a Soil free from Potash. By M. MeErcabDANnTE 
(Gazzetta chimica italiana, v, 249—252). 


In order to obtain a solution of the questions, 

1. Would these plants, which ordinarily contain oxalic acid as 
acid potassium oxalate, form oxalic acid in a soil deprived of potas- 
sium P 

2. If the acid were formed, would it be in the free state, or if not, 
with what base would it be combined ? 

3. If oxalic acid were formed, would it be accompanied by other 
acids or not ? 

4. Would glucose or starch be formed ? 

The author sowed seeds of the above-mentioned plants in an arti- 
ficial soil, free from potash, and composed of a kilo. of sulphur mixed 
with calcium nitrate 2°0 grams, sodium nitrate 0-792, calciam phos- 
phate 2°610, sodium phosphate 0°100, magnesium phosphate 3°800, 
oxide of iron 0°100, iron sulphate 0°200, sodium silicate 1:00. To this 
mixture was added 2 grams of glucose to replace the organic matter 
usually existing in soils. 

The vegetation of all the plants was abnormal, and although they 
showed signs of inflorescence, no seeds were produced. It was found 
that the juice of the Ovalis acetosella contained only about j5th of the 
free acid usually present under normal conditions, whilst the oxalic 
acid was accompanied by a small quantity of tartaric acid. A similar 
diminution of the free acid was observed in the Rumex acetosa, whilst 
the amount of tartaric acid was in the proportion of 3°28 grams to 
8°58 of oxalic. No starch could be found, but only a species of 
mucilage. The vegetation of R. acetosella was even more irregular 
than the others, and the juice was only slightly acid and contained 
oxalic and tartaric acids in the state of acid calcium salts. A small 
quantity of sugar was present, but no starch. 

From these results it would appear that the presence of potassium 
is not absolutely essential to the formation of oxalic acid, but the 
vegetation is not vigorous, and no seeds are formed. Potassium, how- 
ever, is one of the elements found in the essential parts of plants, and 
is therefore of great physiological importance. . 

C. E. G. 


New Researches on Germination. By P. P. DEHERAIN 
(Compt. rend., lxxxi, 198—201). 


AN account of some further experiments which confirm the conclu- 
sions announced by the author, in conjunction with M. Landrin, in 


the Compt. rend., Ixxviii, 1480 (p. 1100 of last volume), which had 
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which had been doubted by M. Leclerc in a more recently published 
paper (Compt. rend., Ixxv, 26). 
C.. &.. #, 


Germination of Seeds in Nitrous Oxide. By Atpnons Cossa 
(Landw. Versuchs-Stat., xviii, 60—61). 


Borsczow (Bull. de V Acad. Imp. des 8. de St. Petersbourg, 1867, p. 
303) has shown that nitrous oxide can replace oxygen in the respira- 
tion of plants. The author finds that wheat and maize will not 
germinate in an atmosphere of pure nitrous oxide, and is continuing 
his experiments with the view of finding what quantity of this gas can 
be mixed with atmospheric air without preventing germination. 

E. K. 


Bancoul Nuts. By B. CorenwINnDER 
(Compt. rend., Ixxxi, 43—46). 


Tue Bancoul nut is obtained from Aleurites triloha, order Euphor- 
biacew, which is found in Ceylon, the Pacific, Cochin-China, New 
Caledonia, Tahiti, Réunion, &c. The nut is composed of 33 per cent. 
kernel, and 67 per cent. very hard endocarp. 


Composition of Kernel. 


WP kv sidvcewenesedeqncsee 5000 
ne OUTER CETTE 62°175 
Nitrogenous substances*........ 22°653 
Non-nitrogenous substances .... 6827 
Cinereal substances..........+ . 98'345 

100-000 


*Containing N. .... 3°625 
Composition of Ash of Kernel. 


os ae 17°25 

Soluble in water....¢ MgO .... 0°65 
P.O; 14°32 

MgO 14°47 

Insoluble in water.. - " oF i a 
|) ee 35°60 

100-00 


The following is the probable mode in which the above ingredients 
are combined :— 


Potassium phosphate .......... 30°395 
Magnesium “ao oAOR See we 41°482 
Calcium i we eweeweS 22-804. 
Lime, silica, &c. «.... cc. Coe 

100-000 
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This nut is very difficult to decorticate. The following is the 
composition of the cake after the decortication and oil-extraction 
possible in a factory :— 


Nitrogenous substances* 
Non-nitrogenous substances...... 
P.O; 

K,O eee 

Mg0O,CaO,SiO,, dic. .........05- 


100°00 
* Containing nitrogen... 7°65 

If perfect decortication had been possible, it is probable that the 
cake would contain 9 per cent. nitrogen and 4 per cent. phosphoric 
acid. Although the cake is not adapted for feeding purposes, its 
composition is that of a good manure. The expressed oil is purga- 
tive. Its lighting power, even without refining, is superior to that of 
colza. It is said also to preserve ships’ bottoms. The great obstacle 
to the import into Europe of the nut is the hardness and large per- 

centage of the endocarp. té 

B. 2. G. 


Oil from the Kernel of Aleuritestriloba. By E. Hacket 
(Compt. rend., Ixxxi, 371). 


AccorDInG to the author’s experience this oil is not purgative, and not 
fit for illuminating purposes. This is in opposition to the statements 
of Corenwinder, expressed in a recent communication to the Comptes 


rendus (see last Abstract). 
©. &. ?. 


Substance used for the Adulteration of Guano. By F. Jan 
(Compt. rend., Ixxxi, 197). 


A suBSTANCE which is specially manufactured in enormous quantities 
in England for the adulteration of guano. It closely resembles 
genuine guano, in colour, weight, &c., and may be mixed in large pro- 
portions with that material without modifying its appearance. It 
leaves, on ignition, a colourless ash; a matter of great importance to 
the adulterators, because the Belgian farmers consider as genuine, and 
buy only, those guanos which leave a colourless ash. It is considered 
to be a mixture of sulphate and phosphate of lime with some pulp, 
‘made by treating woollen rags, or any animal matter rich in nitrogen, 
with steam, under great pressure. The analysis of a sample afforded 
the following results :— 

H,0. CaSO,. SiO. CaCO . NaCl. Ca,2PO,. 

16°80 63°50 0°50 1:60 3°71 22-06 

Organic matter 
dried at 100°. Nitrogen. Total. 


1°80 containing ......... coe O88 at i — 


Sox — 


i: ~~ 


4 
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On the influence of the Roots of Living Plants on Putrefac- 
tion. By Dr. Jeannen (Ann. Chem. Phys. [5], v, 571—574). 


THE author explains the immunity from pestilence of the cylfivators 
and inhabitants of districts fertilised by sewage irrigation, by the puri- 
fying influences of vegetation, and he made the following experiments 
in support of that view. *, 

Having macerated a couple of beans in 200 c.c. of water, the putpe- 
fying liquid was, after a fortnight, divided into two parts; one was, 
left exposed to the air; to the other was placed the washed root of* g» 
young haricot shoot. Pure water was added to make up for evapora-~ 
tion, and at the end of four days the first portion was quite turbid 
with bacteria and monads, while the second was clear and inodorous. 
A greenish granular sediment had formed, and in the place of bacteria 
there swarmed paramoecia and smaller infusoria; the plant meanwhile 
was in flourishing condition. 

In a similar experiment, in one of two glasses containing 60 grams 
of putrefying fluid and 1 gram of flesh, were placed the root of a young 
bean-plant, and the rootlets of a blade of oats. In five days, the 
water having been daily replenished, the plants were in vigorous 
growth, and the microscope revealed large infusoria, but no bacteria, 
in the liquid. The flesh, however, was in active putrefaction. In the 
other glass there was every sign of putrefaction. 

Thus the common belief is confirmed, that the roots of growing 
plants are shown to arrest the putrefaction of organic matter sus- 
pended in water, and by acting as a source of oxygen they cause bac- 


teria to be replaced by infusoria, to which oxygen is essential. . 
M. L. 


Butyric Fermentation produced by Aquatic Plants in solu- 
tions of Sugar. By F. ScutirzenBercer (Compt. rend., lxxx, 
497). 


Tue author now believes that the ferment adheres to the immersed 
Elodea canadensis, and is independent of the plant itself. 


M. L. 
On the influence of Salicylic Acid and some other Anti- 
e septics on Ferments. By Ep. Scuazr (J. pr. Chem. [2], xii, 
123—132). 


From numerous experiments it would appear that, with few excep- 
tions, hydrocyanic acid in actual contact completely arrests or greatly 
diminishes the action of both cellular and non-organised ferments, 
while carbolic acid influences only the former class. ‘Thus phenol does 
not influence diastase, while it decidedly checks alcoholic fermentation 
through saccharomyces and the putrefactive changes accompanying 
bacteria. Neither does phenol influence the catalysis of hydrogen per- 
oxide, or the relations of ferments to ozone, wuile hydrocyanic acid 
completely destroys those properties, as in its action on extract of malt 
for instance. 


H 2 
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A more concentrated form of phenol often checks such ferments, 
through its power of coagulating albumin, not only in the ferments 
themselves, but, the author supposes, in the solutions containing them, 
since the rapidly coagulated proteids would mechanically envelop the 
ferments. But even when so far diluted as not to cause coagulation, 
phenol exerts a marked influence on the development of cellular 
ferments. 

The author confirms the observation of Binz, that quinine does not 
influence the particular fermenting powers of diastase emulsin, and 
ferments of that class, and adds that they are similarly unaffected, as 
regards the peroxide of hydrogen reaction, by salts of quinine, which, 
however, decidedly influence cellular ferments. 

Salicylic acid behaves in like manner towards the chief non-orga- 
nised ferments, although by its power of coagulating them it often 
diminishes or stops the fermentation. Kolbe has shown that the 
addition of 1 per cent. of salicylic acid to amygdalin and emulsin, or 
to moistened mustard, prevented the development of the products 
characteristic under ordinary circumstances. Nevertheless, both glu- 
cose and cyanogen can be detected in the former case, and the vola- 
tile oil of mustard after a while in the latter. Bitter almonds freed 
from oil, and powdered black mustard-seed, were digested with water 
and }, 4, or 1 per cent. of salycilic acid for 24 hours. The distillate 
from the almonds was found to contain as much hydrocyanic acid as 
if no salicylic acid had been added. The quantity of salicylic acid 
employed diminished the amount of allyl sulphocyanate from the 
mustard, but = per cent. did not cause appreciable diminution, 
although that quantity powerfully affected yeast and other fungoid 
ferments. 

Phenol, salicylic acid, and quinine appear to demonstrate a decided 
difference between soluble ferments and the so-called organised fer- 
ments, i.e., some components of certain microscopic organisms, but 
both classes require for their action humidity and a limited range of 
temperature, and in some cases free oxygen, their activity being sus- 
pended by the withdrawal of these conditions. 

Different results are obtained according to the modus operandi of the 
experiments on the action of synaptase in presence of salicylic acid. If 
water be added to powdered almonds with 1 or } per cent. of dry sali- 
cylic acid, the coagulation of the emulsin takes place slowly, and the 
fermentation is scarcely affected. But if a saturated solution of salicylic 
acid be added to an equal quantity of water containing 2 per cent. of 
amygdalin in presence of about 10 per cent. of almond emulsion, the 
fermentation is very much checked. But the arrest of fermentation 
is only apparent, for if sufficient time be allowed—12 or 24 hours—as 
much hydrocyanic will be produced as if no salicylic acid had been 
present. 


M. L. 
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Experiments on the Arrest of Fermentation by Salicylic 
and other Aromatic Acids. By HE. von Mryerand H. Kose 
(J. pr. Chem. [2], xii, 133—151). 


QUANTITATIVE experiments were undertaken to ascertain the effect of 
the addition of salicylic acid to solutions of sugar and yeast, as regards 
its power of arresting fermentation. Neubauer’s experiments pointed 
to a direct proportion between the quantity of salicylic acid present 
and the yeast destroyed; the authors show that this is true within 
certain limits only. 

The experiments are tabulated in this abstract in nine series. The 
salicylic acid, dissolved in warm water, was added to the solution of 
sugar, which, unless otherwise stated, consisted of a 12 per cent. solu- 
tion of glucose. 

(1.) To determine the quantity of salicylic acid which is just suffi- 
cient to check the action of a given amount of yeast, and thus to fix 
the limit at which fermentation would begin when overstepped. 


Result. 


Experiment. 
1 lit. sugar solution. 
‘25 grm. salicylic acid. 
2 grms. yeast. 


break fermentation. 


3 lit. sugar solution. 

‘25 grm. salicylic acid. 

1 grm. yeast. 

3 lit. sugar solution, 6 per cent. 
‘25 grm. salicylic acid. 

1 grm. yeast. 

1 lit. sugar solution. 


No fermentation. 


No fermentation. 


‘4 grm. salicylic acid. 
5 grms. yeast. 

1 lit. sugar solution. 

‘5 grm. salicylic acid. 
15 grms. yeast. 

To the last were added— 
‘5 grm. salicylic acid, and 
15 grms. yeast. 

1 lit. sugar solution. 
‘6 grm. salicylic acid. 
25 grms. yeast. 

To the last were added— 
‘6 grm. salicylic acid. 
35 grms. yeast. 

1 lit. sugar solution. 
‘75 grm. salicylic acid. 
50 grms. yeast. 

To the last were added—- 
‘75 grm. salicylic acid. 
60 grms. yeast. 


Weak, but distinct fermentation. 


Leet Neyo Somm,gonet 


Feeble fermentation. 


The fermentation became active. 


No fermentation. 


Moderately strong fermentation. 


Turbidity, but uo evoiution of 
gas. 


Kvident fermentation. 
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The last experiment was repeated with a 6 per cent. solution, with 
the same result. 

Representing the quantities of salicylic acid and limits of yeast, ren- 
dered inactive by co-ordinates, a curve is obtained, which rises gradu- 
ally up to ‘4 gram, but steeply from that point to ‘75 gram. 

(2.) The next series shows that the quantity of yeast rendered in- 
active by salicylic acid varies with the dilution of the fermenting sub- 
stance, and is in inverse ratio to the quantity of the fermenting liquid, 
while the amount of sugar contained in it has no influence within 
certain limits. 


Experiment. Result. 


2 lit. sugar solution, 6 per cent. 
‘5 grm. salicylic acid. Distinct fermentation. 
15 grms. yeast. 


4 lit. sugar solution, 6 per cent. 
‘5 grm. salicylic acid. 

5 grivs. yeast. 

1 lit. sugar solution, 12 p.c. 

1 grm. salicylic acid. 

30 grms. yeast. 


4 lit. sugar solution, 12 p.c. } 


Active fermentation after a short 
time. 


Absolutely no fermentation. 


1 grm. salicylic acid. Strong fermentation. 
30 grms. yeast. 

4 lit. sugar solution, 3 per cent. 
1 grm. salicylic acid. 

30 grms. yeast. 


Active fermentation. 


4 lit. sugar solution, 3 per cent. 
1 grm. salicylic acid. Evident fermentation. 
10 grms. yeast. 


(3.) In Neubauer’s experiments a larger quantity of salicylic acid 
was required to check the fermenting power of yeast after it had been 
acting for some time than before it had commenced; but those experi- 
ments were performed with beer-must, in which the yeast rapidly 
multiplies. The following experiments show that where there is no 
considerable increase of the yeast (as when pure sugar is employed), 
the same quantity of salicylic acid that would be required at the com- 
mencement suffices to check fermentation after it has proceeded for 
some time. One gram of yeast was added to 1 litre of sugar-solution, 
and after fermentation had been set up, the addition of ‘25 gram of 
salicylic acid completely arrested it. Similarly were 15 and 50 grams 
of yeast in 1 litre of sugar-solution checked by ‘5 and ‘65 gram of 
salicylic acid respectively. 

(4.) The next experiments go to prove that after being checked by 
contact with salicylic acid, yeast cannot resume functional activity. 
The yeast in each case was washed till perfectly free from salicylic 
acid. It was then added toa fresh solution of sugar, but in neither 
case did it set up fermentation. 
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(1.) (2.) 
1 lit. sugar solution. 1 lit. sugar solution. 
1 grm. salicylic acid. ‘5 grm. salicylic acid. 
30 grms. yeast. 10 grms. yeast. 


(5.) To ascertain whether in arresting fermentation the salicylic 
acid suffers any chemical change, the next series of experiments were 
undertaken. The plan adopted was to add the salicylic acid to the 
fermentible mixture, containing yeast below or in excess of the limit, 
and then to separate what salicylic acid remained unaltered. The 
method employed to separate the salicylic acid after it had been added 
was to neutralise the warm filtered solution with chalk, evaporate, add 
hydrochloric acid, and then to shake up repeatedly with ether. The 
ethereal extract left a brown mass on evaporating, and this was ex- 
tracted with chloroform. The residue from the evaporation of the 
chloroform solution was suspended in water, and treated with carbo- 
nate of lead. The lead salt was decomposed with sulphuretted hydro- 
gen, the warmed solution treated with chalk, and the salicylic acid 
liberated from the lime-salt by sufficient hydrochloric acid and ether. 
It was dried at 50°—60°. 


Experiment. Observation. 
1 lit. solution, 3 per cent. After fermentation, 89°1 per 
1 grm. salicylic acid. cent. of the salicylic acid 
30 grms. yeast. were retrieved. 


87 per cent. of the salicylic 
acid retrieved. 


1 grm. salicylic acid. 
40 grms. yeast. 


4 lit. sugar solution, 3 per cent. i 


4 lit. sugar solution. I 


90 per cent. of the salicylic 
acid retrieved. 


‘15 grm. salicylic acid. 
60 grms. yeast. 


(6.) The small loss is readily accounted for in the process of ex- 
traction. As confirmation of the inference from these results, the 
yeast was added in small successive quantities. To 1 litre of sugar- 
solution and ‘5 gram salicylic acid there were added at intervals of 
four and five hours three times 5 grams, and twice 10 grams of yeast, 
that is to say, 20 grams more than the salicylic could check if all 
added at once. The fluid was turbid with yeast, but there was no 
fermentation. In a similar experiment 140 grams of yeast did not 
cause fermentation in presence of 1 gram of salicylic acid. 

(7.) A series of parallel experiments were made in the case of 
emulsin and amygdalin. It is evident that salicylic acid does influ- 
ence this fermentation, from the fact that the greater the amount 
added the larger is the quantity of emulsin rendered inactive; but the 
action of salicylic acid is not nearly so powerful on emulsin as on 
yeast. The amygdalin was dissolved in the solution of salicylic acid, 
to which was then added a weighed quantity of sweet almonds, from 
which the oil had been removed by ether. After 24 hours in a closed 
vessel, the mixture was distilled, and the hydrocyanic acid estimated 
as silver salt. For example :— : 
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Experiment. Observation. 
2°5 grms. pure amygdalin. , P : 
100 grms. water. } — 135 grm. hydrocyanic 
5 grms. powdered almonds. : 


1 grm. salicylic acid. . 
12 grms. sweet almonds. the amygdalin was unaltered. 


As above, but with only 5 grms. | 97°6 per cent. of the amygdalin 
sweet almonds. remained undecomposed. 


2°5 grms. pure amygdalin. i ‘0337 HCy, ie., 75 per cent. of 


(8.) The next experiments demonstrated that an aqueous solution of 
salicylic acid, coagulated emulsin, as well as albumin of hen’s eggs; 
and further, that coagulated emulsin is without action on amygdalin ; 
hence, when mixed with the salicylic acid, previous to meeting the 
amygdalin, the effect of emulsin is very greatly lessened. 

(9.) Comparative experiments were also made with other aromatic 
acids. Cresotic acid gave the same results as salicylic acid. Benzoic 
acid acted similarly, but in a lesser degree, being one-fifth as powerful 
as salicylic acid. Chlorosalicylic acid exerted an action on yeast inter- 
mediate between the action of salicylic acid and that of benzoic acid. 
Paraoxybenzoic acid does not influence fermentation, but chlorodra- 
cylic acid, obtained from it by the action of phosphorus pentachloride, 
has a decided antifermentative action. 

Gallic, pyrogallic, pthalic, and isopthalic acids are without effect. 

M. L. 


The Action of Borax on Fermentation and Putrefaction. 
By J. B. Scunetzier (Compt. rend., Ixxx, 469—473). | 


In reconciling the views of Pasteur and Fremy, Dumas showed that 
ferments were of two kinds: those like yeast, which multiply during 
fermentation, and those whose action is exhaustive, such as diastase. 
At the same time, he showed that borax coagulates yeast, prevents 
the inversion of sugar, stops the action of diastase, and paralyses 
synaptase. The author has examined the action of borax on auimal 
and vegetable organisms, and on easily fermentable substances. 

In a concentrated solution of borax, the protoplasmic movements in 
the cells of Hlodea canadensis were gradually arrested, and the cell- 
contents agglomerated in masses containing chlorophyll granules. 
The protoplasm of Vaucheria was similarly coagulated, and the 
globules of chlorophyll became contracted and bent over in the form 
of a crescent. The zoospores of the same plant were killed, and their 
movements, due to ciliary action, were instantly stopped. 

Some grapes attacked by Oidiwm Tuckeri, when immersed in water, 
showed in the hyphe of the latter a molecular movement, as well as 
protoplasmic currents. When immersed in a solution of borax, the 
fungus was killed, but the molecular movements continued. 

The movements of infusoria, rotifera, and entomostraca were 
arrested in a solution of borax, and the sarcode of the infusoria was 
contracted and coagulated. Larva of frogs, rendered trausparent by 
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keeping in the dark, showed convulsions of the muscles of the tail 
when put into borax solution. Cessation of circulation, coagulation 
of the plasma, and death followed. 

Grapes placed in a concentrated solution of borax in closed bottles, 
were not fermented after two years and four months. Osmosis, how- 
ever, had taken place. Similarly with currants; but with access of 
air mucor was developed, without fermentation. 

30 c.c. of fresh milk and 1 gram of borax remained fresh and 
limpid, without development of acid, and without bad smell for three 
months ; but mildew had formed on the cream, and casein was preci- 

itated. 
' Mutton and beef were kept for several months by being powdered 
with borax or immersed in a concentrated solution in closed vessels. 
They emitted a peculiar odour, which, however, was not unpleasant or 
comparable with that of putrefaction. 

The author suggests the use of concentrated solutions of borax in 
the preservation of anatomical specimens. 


M. L. 


The Mutual Transformation of Microscopic Germs. 
By J. Duvat (J. Pharm. Chim. [iv], xxi, 25—32). 


Tue author has successfully transformed the germs which are peculiar 
to alcoholic ferment, into lactic germs. Lest it should have been 
objected that his ferment was impure, he purified it by three or four 
successive generations, using grape-juice as a nourishing fluid. The 
appearance of these germs was quite homogeneous. 

Butter-milk was boiled in flasks provided with cotton plugs, and 
after this operation showed no tendency to ferment; and even after 
addition of alcoholic germs, no fermentation set in. But on addition 
of glucose, the fermentation, at first alcoholic, soon became purely lactic, 
with formation of lactic ferment. 

The contents of three flasks of butter-milk, boiled down to half 
their original bulk of 3,000 grams, was mixed with 50 grams of 
the semi-liquid glucose of commerce, and the whole was boiled; to 
the filtered liquid 125 grams of precipitated calcium carbonate were 
added, and the liquid was again boiled in a flask provided with an 
arrangement adapted for keeping out germs. After 15 days at a tem- 
perature of 30°, the liquid was unaltered. A small quantity of pure 
alcoholic ferment was then added, and in a very short time the liquid 
fermented. It was left for three months, and after that time, white 
concretions, resembling cabbages in form, were apparent. Gas, com- 
pletely absorbable by potash, was disengaged. The liquid was strongly 
acid, and on the bottom of the flask were found rounded masses en- 
crusting the calcium carbonate ; a grey mucus, which, when examined 
under the microscope, proved to be a variety of lactic ferment, covered 
the lime. The liquid contained 32 per cent. of absolute alcohol. 
From the lime deposit, 75 grams of pure white calcium lactate was 
extracted, which furnished 53 grams of lactic acid of syrupy consis- 
tency and free from smell. This process is much more economical 
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than those at present in use, and lactic acid can thus be produced at 
half the usual cost. 

The urine of graminivore contains hippuric acid which, under the 
influence of the mucus matter, splits up into benzoic acid and gelatine 
sugar. If this mucus be destroyed, the urine, unless jt is exposed to 
air, does not ferment. But pure alcoholic ferment also accomplishes 
this decomposition. Benzoic acid and glycocine were formed. 

In replacing the muco-pus of carnivorous animals by alcoholic 
ferment, the urea appears to be transformed into an isomeric body. 
No ammonia was formed, but the urine became strongly acid. It 
possessed a smell resembling beer and fresh urine. It was evaporated 
to dryness, and extracted with alcohol ; crystals were obtained both with 
oxalic and with nitric acid, differing in appearance from urea oxalate, 
or nitrate, but which have not been identified. 

W. R. 


Potassium Xanthate as a Remedy against Phylloxera. By 
T. Z6LLeR and HE. A. Grete (Deut. Chem. Ges. Ber., viii, 802— 


808). 


Tue only means for destroying phylloxera is carbon sulphide, and 
Dumas has, therefore, proposed to employ potassium thiocarbonate. 
But as this salt yields, besides carbon sulphide, also hydrogen sulphide, 
which might poison the vine, and as, moreover, it is difficult to pre- 


pare, it is much more rational to use potassium xanthate, which is 
mixed with dry soil and superphosphate. This mixture evolves carbon 


sulphide for days as soon as it gets damp. 


C. S. 


On Potassium Xanthate as a Remedy against Phylloxera. 
By Pa. ZoELLER and EH. A. Grete (Deut. Chem. Ges. Ber., viii, 
955—957). 


Tue authors strongly recommend the alkaline xanthates for the de- 
struction of noxious insects. Potassium amylxanthate, which answers 
the purpose excellently, can be cheaply prepared by shaking up a con- 
centrated solution of caustic potash with amyl alcohol, and adding 
carbon bisulphide. It is thus obtained in the solid form. This salt 
is easily soluble in water, and when mixed with earth, either alone (or, 
still better, mixed with superphosphate), evolves carbon bisulphide in 
presence of moisture. It evolves no sulphuretted hydrogen during its 
decomposition, and can be applied at any desired depth beneath the 


surface. 
G. T. A. 
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Analytical Chemistry. 


Estimation of Boric Acid. By A. Ditrsz 
(Compt. rend., Ixxx, 490—494). 


Tue methods hitherto employed for the estimation of boric acid are 
open to many objections. The following method has been found to 
answer well and to be easy of execution. 

The boric acid is supposed to be combined with alkalis, and the 
solution, if acid, must be neutralised with ammonia. Excess of a 
saturated solution of pure chloride of calcium is added, and there is 
obtained a gelatinous precipitate of uncertain composition, which dis- 
solves in excess of chloride of calcium. The mixture is evaporated to 
dryness in a platinum crucible, which is then filled up with a mixture 
in equivalent proportions of pure chlorides of potassium and sodium, 
and the whole is heated, gently at first, over a gas-jet, so as to fuse the 
mixed chlorides. Calcium borate, CaB,O,, in the form of a spongy 
mass, settles down, is partly dissolved, and then forms a ring of crys- 
tals which rises as a crown in the upper and cooler part of the 
crucible. The mass removed from the crucible is treated with water 
and washed on a filter, and the crystalline needles of calcium borate 
are brushed off and weighed. 

The essential precautions are not to fuse the spongy mass first 
formed, but otherwise to keep the bottom of the crucible as hot as 
possible, while the sides and upper part are as cool as possible, con- 
sistent with the fluidity of the mixed chlorides. 

Ina number of experiments, the calculated and observed results, 
often identical, scarcely differed by half per cent. 

M. L. 


Sulphuric Acid in Vinegar. Hy J.C. Turesu 
(Pharm. J. Trans. [3], vi, 1). 


As analyses of the amount of free sulphuric acid in vinegar are gene- 
rally very conflicting, an attempt was made to render Strohl’s method 
quantitative, but without success. The following modification of it, 
however, will detect 0°1 per cent. of acid if present. 

Two beakers are taken, and into each two ounces of the vinegar are 
poured ; to one six drops of ammonia solution are added, and to both 
ten drops of ammonium oxalate suolution; the ammoniacal solution will 
become turbid, whereas the other will remain clear if more than 0:1 
per cent. of sulphuric acid is present; if 0°7 per cent. sulphuric acid 
is present, this sample will also be turbid, but only slightly so when 
compared with the other. 

The author also describes a process for estimating the amount of 
free sulphuric acid in vinegar by means of the quantity of sodium 
chloride or other chlorides present in or added to the vinegars which it 
1s capable of decomposing. 


B. W. FP. 
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Analysis and Valuation of Graphite. By G. C. Wirtsrzin 
(Ding]. polyt. J., cexvi, 45—47). 


For the valuation of the available carbon, the author recommends 
fusion with lead oxide. The analysis is conducted as follows :— 
1 gram of the finely powdered sample is heated to low redness, loss = 
water: the dry substance is fused for half-an-hour with 3 grams of a 
mixture of equal molecules of potassium and sodium carbonate, and 
1 gram of caustic potash or soda. The fused mass is treated with 
water, and the filtrate set aside. The portion insoluble in water is 
digested for some time with hydrochloric acid (the filter ash being 
added), and the insoluble therein collected, washed, dried at a gentle 
heat, and weighed as graphitic carbon. The acid filtrate is mixed 
with the aqueous filtrate formerly obtained, the liquid is evaporated 
to dryness, and silica, alumina, iron, &., are estimated in the usual 
way. 
e M. M. P. M. 


Estimation of Carbon Disulphide in Commercial Alkaline 
Sulphocarbonates. By DrxLacnamat and Mermer (Compt. 
rend., Ixxxi, 92—95). 


Upon the facts that sulphocarbonate of lead, suspended in water, splits 
up, when the water is boiled, into lead sulphide and carbon disulphide, 
and the extreme solubility of the latter in olive oil, is founded the 
process for the estimation of the carbon disulphide in commercial 
alkaline sulphocarbonates, which is executed as follows :— 

10 grams of the alkaline sulphocarbonate are placed in a 500 c.c. 
flask with about 150 c.c. of water, and about 150 c.c. of a 10 per cent. 
solution of lead acetate, added gradually whilst the contents of the 
‘flask are kept agitated; to the precipitate, 10 c.c. of acetic acid of 
8 degrees are then added. The flask is closed with a cork pierced 
with two holes, through one of which passes a safety-funnel, and 
through the other a delivery-tube leading to a Cloez washing-flask, 
containing sulphuric acid, which is connected, by india-rubber tubing, 
with a second, about three-quarters filled with olive-oil. This latter 
is carefully weighed. The contents of the large flask are then heated 
to boiling, the temperature of the sulphuric acid in the washing-flask 
being also raised to about 120°. After about ten minutes’ boiling, the 
flask is detached, an aspirator being connected with the washing-flask 
containing the olive-oil, and air is drawn slowly through for a few 
seconds, during which time the glass tube of the oil-flask is carefully 
warmed, and any drops of carbon disulphide that may have condensed 
therein, tilted into the body of the flask, which is then weighed. The 
error is never greater than 0°5 per cent., when the experiment is care- 
fully conducted. Scientific accuracy may be reached by rigorously 
absorbing the vapour of the water, and collecting the carbon disul- 
phide in alcoholic potash. 

C. H. P. 
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Estimation of Carbon Disulphide in Potassium and Sodium 
Sulphocarbonates. By Davip and RommigerR (Compt. rend., 
lxxxi, 156). 


WHEN arsenious acid is added to potassium or sodium sulphocarbonate 
jn aqueous solution and the mixture heated, carbon sulphide is vola- 
tilised. If this be condensed and conducted into a graduated receiver 
the weight of carbon sulphide in the sulphocarbonate used may be 
obtained by multiplying the volume found by its density. The authors 
have contrived an apparatus by which they state that an experiment 
may be made in 20 minutes with a result correct to 335 ¢.c. ~~ 


New Method of Detecting and Estimating Alum in Bread and 
Flour. By J.C. Turesu (Pharm. J. Trans. [3], v, 885). 


Take 1250 grains of bread (from middle of louf) or flour, and char 
thoroughly in a platinum dish over a gas flame. Powder the char and 
mix it with sufficient pure, strong hydrochloric acid to make a thin 
cream. Boil gently for a few minutes, then add about 100 c.c. of 
water, and continue the ebullition a few minutes longer. Dilute to 
150 c.c., stir well and filter off 120 c.c., which will contain the alumina 
from 1000 grs. of the bread or flour. To this filtrate adda slight excess 
of ammonia, boil for a few seconds, then let the precipitate subside 
and decant the supernatant fluid. Add boiling water to the sediment, 
and again set aside to settle, and decant the clear fluid. Pass the 
fluids through a small filter to collect any particles of the precipitate 
that may have been suspended therein, and throw the filtrate away. 
Now add to the partially-washed precipitate about a gram of pure 
caustic potash or soda, warm, and pass the solution through the same 
filter employed for the previously decanted liquids. Wash the filter 
with hot water, to which a little potash may be added, and precipitate 
the alumina in the filtrate by a few drops of phosphoric acid and 
excess of pure acetic acid. Heat the solution and precipitate to the 
boiling point, and then wash the latter by decantation and filtration. 
Finally, dry, ignite, and weigh. The weight of the resulting AlPO, 
in grains multiplied by 400 will give the amount of ammonia-alum in 
grains present in one pound of the bread or flour. 

The author states that this process gives accurate results and re- 
quires but a tenth of the time required by other methods. 


H. J. H. 


Estimation of Phosphates. 
By M. Benoit (J. Pharm. Chim. [4], xxi, 388—393). 


Tue test liquid is made with 68°5 grams crystallised neutral nitrate of 
bismuth, 200 grams nitric acid at 1°55, and distilled water to bring 
the volume to 1000 c.c. Each c.c. precipitates a centigram of P,O,. 
A solution of the phosphete in nitric acid and water is brought to the 
boiling point, and the bismuth solution is added drop by drop, allowing 
the precipitate of bismuth phosphate to subside after each addition. 
R. R. 


110 ABSTRACTS OF CHEMICAL PAPERS. 


Estimation of Manganese in Spiegeleisen, Iron, and Steel, 
By S. Kern (Chem. News, xxxii, 100). 


THE following method is proposed for laboratories of iron and steel 
works where analyses of such a kind are frequent, and where a rapid 
estimation of manganese is necessary. One gram of the powdered 
substance is dissolved in 30 c.c. hydrochloric acid. The solution is 
heated for about-40 minutes to drive off the chemically-combined 
carbon as hydrogen carbide, and reduced to about half its original 
bulk, after which water is added. The silica (if any) is filtered off 
and excess of potash added, whereby ferrous and manganous oxides 
are precipitated. The precipitate is washed and ignited strongly in 
presence of air, whereby ferric oxide and mangano-manganic oxide are 
formed. This mixture in the form of powder is introduced into a 
small, hard glass tube and heated over a spirit-lamp, and a current of 
pure hydrogen is passed through the tube. The iron oxides are thus 
reduced to metallic iron, and the manganese oxides to the state of 
monoxide. The contents of the tube are then emptied into a vessel 
containing naphtha oil, the iron separated by a magnet, and the man- 


ganese oxide ignited and weighed as mangano-manganic oxide. 
H. J. H. 


Detection of Arsenic in Salts of the Alkalis or Alkaline Earths 
used in Pharmacy. By M. Cu. ParroviLtiarp (J. Pharm. 
Chem. [4], xxii, 185—187). 


For reducing arsenic to arsenious acid previous to precipitation by 
sulphuretted hydrogen, the author recommends oxalic acid as the 
reducing agent. 

10 to 15 grams of the salt are dissolved in 50 grams of water, and 
half a gram of crystallised oxalic acid is added. The whole is boiled 
for about five minutes and filtered if necessary. It is acidified with 
pure sulphuric acid and submitted to a current of sulphuretted hydro- 
gen or treated with a few drops of sulphide of ammonium in glycerin. 
If more than 2 per cent. of potassium arsenate is present, there is an 
immediate precipitate ; if less, the precipitate is sometimes not formed 
for three or four hours. * £ 


On the Complete Separation of Arsenic from Animal Matters, — 
and its Estimation in various Tissues. By Arm. GAUTIER 
(Compt. rend., Ixxxi, 289—241). 


100 crams of the mashed tissue are gently warmed with 30 grams 
of strong nitric acid. When the liquefied mass becomes viscous and 
tends to adhere to the sides of the vessel, it is removed from the 
source of heat to avoid deflagration, which would be attended with loss 
of arsenic. 6 grams of sulphuric acid are then added, and the mx- 
ture is warmed until the acid emits fumes, when 15 grams of nitric 
acid are introduced, drop by drop. The whole reliquefies, emits 
nitrous fumes, and leaves a carbonaceous residue which is easily pul- 
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verised, and exhausted with boiling water. The sherry-coloured 
filtrate contains all the arsenic, but no nitric compounds detectable by 
ferrous sulphate. To the warmed liquid a few drops of bisulphite of 
soda are added, and the arsenic precipitated with sulphuretted hy- 
drogen. 

The accuracy of this method was confirmed by several experiments. 
It was proved that no arsenic is lost by the first treatment with nitric 
acid, although small quantities of chlorides may be present. The power- 
ful oxidation induced on the addition of the sulphuric acid is never 
accompanied by deflagration, and the final addition of nitric acid pre- 
vents the reduction of the sulphuric acid. The residuary charcoal 
yields a scarcely visible trace of arsenic in Marsh’s apparatus. 

By this method M. Scholosuboff has ascertained that arsenic first 
accumulates in the nervous system, and then passes into the liver and 
muscles. 


M. L. 


Reactions of Saccharine Matters. By M. Vipav 
(J. Pharm. Chim. [4], xxii, 33—33). 


A MIXTURE of equal parts of commercial hydrochloric acid and of a 
fatty oil, but especially of oil of sesame, is a very delicate test for 
sugar, glucose, levulose, honey, &c. The oil and acid are shaken 
together for some minutes, and the mixture is heated until the acid 
liquid begins to boil, then the acid is allowed to subside and its colour 
is observed. "When oil of sesame is used, the subsequent addition of 
one-tenth of a milligram of inverted sugar suffices to produce a 
characteristic rose colour. The reaction is distinct with a liquid con- 
taining one 20,000th of inverted sugar, and detects a milligram of 
that substance when dissolved in.a cubic centimeter of normal urine. 


R. R. 


The Estimation of Small Quantities of Glucose in Urine. By 
M. Srrout (J. Pharm. Chim. [4], xxi, 191—193). 


Tue author uses a Fehling’s solution made as follows: 34°65 grams of 
copper sulphate are dissolved in 200 c.c. of water, and mixed with a 
solution of 150 grams of potassium tartrate dissolved in about 500 c.c. 
of caustic soda of sp. gr. 1:14; 100 grams of glycerin are then added, 
and the liquid is diluted to 1 litre. 10 c.c. correspond to 0°05 gram of 
glucose, and 0:067 of milk sugar. This method of preparation makes 
the solution keep longer. The excess of copper, after a sugar estima- 
tion, is tested for with ferrocyanide of potassium. If the amount of 
glucose in urine is more than 1 per cent., the urine may be diluted and 
titrated ; but if the solution is under 1 per cent., a known quantity of 
standard solution of glucose is added, and the titration conducted as 
before ; the amount of glucose added is then deducted. The advan- 
tage of this method is, that it makes the amount of sugar contained in 
the urine nearly equal to the quantity with which the Fehling’s solu- 
tion was standardised. 
W. R. 
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Detection of Hydrocyanic Acid. By M. Carry Lea 
(Am. J. of Sci. [3], ix, 121—123). 


A GRAIN or two each of a pure ferrous salt (ammonio-ferrous sulphate 
answers) and uranic nitrate are dissolved in half an ounce of water. 
Two or three drops of the mixed solution are placed on a clean white 
porcelain capsule, and a drop or two of the liquid to be tested is made 
to slip slowly down. If a cyanide is present, a purple precipitate (in 
very dilute solutions greyish-purple) is produced. Cobaltous nitrate 
may be substituted for the uranium salt, and gives an almost equally 
delicate reaction. 

The delicacy of the Prussian blue test may also be very much 
heightened by appropriate precautions ; the best method is as follows: 
A weak solution of iron is to be made containing a ferrous salt, to 
which a little ammonio-ferric citrate is to be added. Of this solution, 
acidified with hydrochloric acid, two or three drops only are to be 
placed in a white porcelain capsule. A drop of the liquid to be tested 
is then allowed to slip down the side of the capsule, and this, meeting 
the iron solution, will produce a blue cloudiness. Hither of the above 
tests will indicate the presence of 3,55 of a grain of anhydrous prussic 
acid. 

The ammonia citrate of iron should also have the preference over 


the sulphate in testing the purity of potassium ferricyanide. 
St A. 


A method of Estimating Vanillin in Vanilla. By F. Timmany 
and W. Haarmann (Deut. Chem. Ges. Ber., viii, 1115—1122). 


Tris method is based upon the fact that vanillin, in common with 
other aldehydes, combines with acid sulphites of the alkalis to form 
compounds which are readily decomposible by acids. Vanillin being 
the only aldehyde present in vanilla, it is isolated without difficulty. 
An ethereal extract of vanilla, obtained by digesting 30—50 grams 
of the finely-chopped pods with three successive portions of ether 
(24—3 litres in all), is evaporated to the bulk of 150—200 c.c. over 
the steam-bath, and the residue is briskly agitated for 10—20 minutes 
with 200 c.c. of a mixture of equal parts of water and a nearly 
saturated solution of acid sodium sulphite. After standing, the 
ethereal layer is separated, and the aqueous liquid, which now contains 
the whole of the vanillin, is placed in a flask so arranged that a cur- 
rent of steam can be driven through it. Dilute sulphuric acid 
(150 ¢c.c. of a mixture of 3 vols. strong acid and 5 vols. water) is now 
added, and as soon as the effervescence, due to the escape of sulphur 
dioxide, has subsided, steam is passed through till the gas is com- 
pletely driven off. The contents of the flask are then shaken with 
three successive portions (400—500 c.c. each) of ether, which takes 
up the vanillin, and the ethereal solution, after separation, is evapo- 
rated to 15—20 c.c. over the steam-bath, care being taken that the 
temperature at last does not rise above 50°—60°. The residue is 
carefvlly transferred to a watch-glass and allowed to evaporate at the 
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ordinary temperature, whereupon pure vanillin, melting at 80°, crys- 
tallises out, and is finally dried over sulphuric acid. 

Some estimations made to test the process show a loss of 1—4 per 
cent. of the vanillin employed. 

The amount of vanillin in samples of commercial vanilla obtained 
from various sources was found to vary from 1°5 to 2°5 per cent. 


On the Application of Salicylic Acid to Titration. 
By H. WeiskeE (J. pr. Chem. [2], xii, 157—158). 


TE objection to the use of litmus solution in titration consists in the 
fact, that although the blue tint may have been obtained, yet it 
rapidly changes to red. A reagent free from this objection is afforded 
by a solution of salicylic acid in water, to which a few drops of ferric 
chloride solution have been added. To this deeply coloured solution, 
dilute soda-solution is added to neutrality, which is known by the 
solution assuming a reddish yellow tint. This solution being then 
added to the acid to be titrated by means of soda-solution, becomes 
more and more coloured as the point of neutrality is reached: when, 
however, the solution becomes alkaline, the colour suddenly disap- 


pears. 
E. W. P. 


Estimation of Tannic Acid. By S. J. SimpxKin 
(Chem. News, xxxii, 11). 


In decoctions of sumach, divi-divi., &c., the tannin may be estimated as 
follows. Extract 5 grams of the material with water, and make up to 
llitre. Take 10 c.c. of the solution, acidify with sulphuric acid, and 
titrate, after dilution, with standard permanganate of potash. From 
100 c.c. of the extract precipitate the tannin with ammoniacal sul- 
phate of copper and filter. Reject the first portion of the filtrate, and 
then collect 10 c.c., which acidify with acid and titrate as before. 
Subtract the number of c.c. of permanganate solution used in the 
latter determination from that used in the former. The difference 
represents the permanganate which has oxidised tannin. m 

C. H. P. 


On the Detection of the Poisonous Alkaloids. By F. Szum1 
(Gazzetta chimica italiana, v, 255—258). 


TsIs paper comprises abstracts of three memoirs read before the 
Academy of Sciences at Bologna. The first of these points out the 
use of two novel reagents, potassio-platinic iodide and potassio-auric 
iodide, in the detection and distinction of the poisonous alkaloids. 
These reagents are prepared by adding a solution of potassium iodide 
to one of platinic chloride or auric chloride, until the precipitate at 
first produced is redissolved. The platinum salt isa general reagent 
for the detection of alkaloids in aqueous solution, and is a specific 
reagent for distinguishing nicotine from conicine and also solanine 
from solanidine. In acetic acid solntion it gives an immediate black 
VOL. Xx1x. I 
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precipitate with nicotine, but none with conicine, whilst with solani- 
dine it yields a wine-red precipitate, but none with solanine. The 
gold salt serves to distinguish nicotine from conine; with the for- 
mer, when the solution is evaporated, a magnificent arborescent crys- 
tallisation is produced consisting of long slender plates, whilst with 
conine, oily drops are formed without any appearance of crystallisa- 
tion. In a simar manner solanine is coloured brown by the gold salt, 
whilst solanidine merely becomes slightly yellowish. The author also 
points out the value of potassio-platinic iodide in the volumetric 
determination of sulphites, nitrites, ferrous salts, &c., as an oxidising 
agent in place of potassium permanganate. It is readily prepared and 
possesses great colouring power. 


The second memoir treats of the use of gold bromide, sodio-aurous 
thiosulphate, lead tetrachloride and the sulphate of manganese dioxide 
[? manganic sulphate] in distinguishing certain alkaloids. With bromide 
of gold, dilute solutions of conine or cicutine (;},5) give no reaction in 
the cold, but become violet when heated; a solution of nicotine, under 
similar conditions, becomes turbid at first, but regains its transparency 
when gently heated; at the boiling temperature, however, it takes 
bluish tinge, and reduced gold is gradually deposited. Sodio-aurous 
thiosulphate serves to distinguish solanine from solanidine, as it gives 
a precipitate with the former but not with the latter: in a similar 
manner it precipitates narcotine, papaverine, and thebaine, but not 
codeine, morphine, or narceine. With daphnine it forms a rough 
pellicle. Sulphate of gold precipitates all the opium alkaloids with 
the exception of morphine. It also gives a copious yellow precipitate 
with solanidine, whilst with solanine, although there is no immediate 
precipitate, the gold is gradually reduced and deposited in the metallic 
state. With nicotine it yields a permanent yellow precipitate, but it 
does not precipitate conine. 

Lead tetrachloride serves to distinguish brucine and papaverine, with 
which it gives brick-red precipitates. It gives a white precipitate 
with delphinine and a copious crystalline precipitate with solanine ; 
nicotine forms a yellow precipitate, whilst conine yields none. 


The third memoir is divided into three parts, and consists of toxico- 
logical notes on various alkaloids. 

In the first part the author shows how to distinguish the opium 
alkaloids by means of iodised hydriodic acid. With this reagent mor- 
phine, papaverine, and codeine give crystalline compounds, the special 
forms of which may be readily discerned by means of a magnifying 
power of 450. Precipitates are produced with narcotine, narceine and 
thebaine, but they are not crystalline. The reaction with morphine is 
the most sensitive, distinct and characteristic crystals being obtained 
with a single drop of a y5¢555 Solution of the alkaloid. 

The second part treats of the specific reactions of methylamine, 
trimethylamine and propylamine: the first two give crystalline com- 
pounds with iodised hydriodic acid, and black precipitates with 
potassio-auric iodide. lodide of potassium and bismuth yields a 
yellow precipitate with trimethylamine, but none with the others. 
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Auric chloride gives crystalline compounds with methylamine and 
trimethylamine, and is reduced by propylamine after a time. Auric 
sulphate produces no effect with propylamine, whilst with methylamine 
it gives yellow plates, and with trimethylamine ruby-red crystals. 
The third part of this memoir treats of the detection of morphine in 
brain matter, and of the difficulties attending the examination. 


C. E. G. 


Examination of some Specimens of Opium. 
By F. A. Fitcxicer (Pharm. J. Trans. [3], v, 845). 


A MICROSCOPICAL account of twelve sorts of opium is given, as well as 
the proximate amounts of wax, morphine, and narcotine contained in 
the samples. 

E. W. P. 


Estimation of Oxygen in Urine. By D. FREIRE 
(Compt. rend., Ixxxi, 229—231). 


InsteEaD of exhausting the gases from urine by the mercurial pump, 
the author estimates the free oxygen by a volumetric analysis, which 
might be applicable in other cases. 

Two milligrams of pyrogallic acid are dissolved in excess of 
ammonia, and the solution after being allowed to become saturated 
with oxygen, is used to titrate a standard solution of stannous chloride 
made by dissolving 1°4 gram in 100 c.c. of moderately strong hydro- 
chloric acid. The amount of standard solution required to effect 
complete decolorisation is equivalent to the quantity of oxygen ab- 
sorbed by the 2 milligrams of pyrogallic acid, which, as shown by 
Deebereiner, is 0°52 c.e. 

50 c.c. of the urine are diluted with recently boiled water, to diminish 
the colour, and 2 milligrams of pyrogallic acid are added. The sur- 
face is then covered with a layer of oil of turpentine, and excess of 
ammonia poured down the side of the vessel. The colour is then 
observed to darken, and must be decolorised by the standard solution 
of stannous chloride. 


M. L. 


Whey from Luchon. By F. Garricou 
(Compt. rend., Ixxx, 480). 


100 litres were evaporated, and the residue burnt. The soluble and 
insoluble portions were examined separately. 
Composition of the ash :— 
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Composition of the Ash. r Grms. 
Phosphates of lime and magnesia 27189 
Phosphate of soda 0°355 
Carbonate of soda 1-040 
Chloride of potassium 2°410 
Fluoride of potassium 0-008 
Sulphate of potash .............-. decoe OM 
Silicate of potash ..... $06 s weress o-+- 0°004 
Carbonate of potash 0°664 
Silica 0-001 

00009 
Copper and lead............ . traces. 
Loss (actual and in calculation) 0017 


6°8539 
M. L. 


Estimation of Fat in Milk. By E. L. Creaver 
(Pharm. J. Trans. [3], v, 703). 


TEN grams are evaporated to dryness with constant stirring, and the 
residue is transferred to a long narrow tube, the upper part of which 
is surrounded with a wet cloth. Ether is added and the tube is im- 
mersed in a water-bath, the open end being closed with the thumb. 
The ethereal] liquid is filtered; this process is repeated from time to 
time, and the filtrate is then evaporated to dryness by means of a 
current of air driven over its surface. 


M. M. P. M. 


Butter Analysis. By A. H. ALLEN (Chem. News, xxxii, 77). 


THE amount of water is best ascertained by heating 5 grams of the 
butter in a small weighed beaker to a temperature of about 110° or 
120° for an hour or so. According to the author’s experience it is 
next to impossible to dry butter in an ordinary water-lath. The 
dried butter is next treated in the beaker with commercial benzolene, 
and on being warmed the butter fat readily dissolves. The liquid is 
poured on a small dry filter, and washed with warm benzolene, the 
filtrate being collected in a small wide beaker. The increase in 
weight of the filter gives the amount of casein, sugar and salt present. 
On washing with cold water, the sugar and salt are dissolved, and the 
salt may be estimated in one portion by titration with a decinormal 
solution of silver, and the sugar in the other portion by inverse 
titration with Fehling’s solution. The insoluble residue will be the 
casein. 

On evaporating the benzolene solution at 100°, the residue will be 
the amount of butter fat present. The Society of Public Analysts has 
adopted 80 per cent. as the lowest limit of fat contained in a genuine 
butter, 

H. J. H. 
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Gummy Matters in Wine. By G. CHancer 
(Compt. rend., lxxxi, 46 —48). 


THE gummy matters A and B obtained by Béchamp from wine ([2], 
xiii, 748), the former of which is identical with the body described 
by Pasteur (Htudes sur le vin, 1866, p. 213), are in too small a quantity 
to affect seriously the ordinary determination of glucose in wine. 


B. J. G. 


Detection of Coloured Red Wines. Me .ttias 
(Dingl. polyt. J., cexv, 383). 


Five to six c.c. of the wine to be tested are poured into a glass test- 
tube of about 20 c.c. capacity, and then three-quarters of its bulk of 
ether is added. After a few minutes, the ether rises to the surface of 
the coloured or not coloured wine. If the ether be coloured yellow, 
and assumes, on addition of some drops of ammonia, a deep red 
tint, Campeachy-wood has been used to colour the wine. If the 
ether become red and violet, and remain so even on addition of a 
large quantity of ammonia, the wine contains colouring matter derived 
from some of the lichens. 

If the red-coloured ether lose its tint on mixing with ammonia, 
without passing into violet, then only the natural colouring matter of 
the wine, Oenolin, is present. If the red-coloured ether loses its red 

tint with ammonia, without imparting any colour to the latter, then 
fuchsine has been added to the wine. When the ether rises uncoloured, 
a fresh sample of the wine to be tested is taken, twice its volume of 
water is poured into it, and half its volume of ammonia added. If 
the wine assumes now a brownish red colour, it contains cochineal ; 
on the contrary, if it turns green, then it can be assumed that none of 
the substances mentioned are present. 
W. S. 


New method of Detecting Plastered Wines. By M. Breter 
(J. Pharm. Chem. [4], xxii, 187—191). 


THE method published by Poggiale indicates only the maximum of 
sulphates which can allow a wine to pass as natural, but it does not 
follow that if it contain less than this quantity the wine has not been 
plastered. The author has therefore sought a new and simple method 
to meet this objection. It was shown by Bussy and Buignet that 
plastered wines contain potash in the form of bitartrate and bisulphate 
in equivalent proportions. Such a mixture should furnish neutral 
sulphate on calcination, and the complete absence of carbonates in the 
ash of plastered wines has been further proved by analysis. Even 
when plastered to so small an extent as 250 grams per hectolitre (one- 
eighth the usual quantity), the ash gave no effervescence with hydro- 
chloric acid. Sulphuretted hydrogen, it is true, was evolved in small 
quantities, but without effervescence. 

250 grams of the wine (or 100 at a push) are evaporated on a sand- 
bath, and when the residue becomes syrupy the desiccation is con- 
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tinued in a platinum crucible, heated gently at first, and then incinerated. 
While still warm the ashes are treated with dilute hydrochloric acid, 
which in a natural wine always causes brisk effervescence of carbonic 
acid, but in a plastered wine eliminates only a little sulphuretted hydro- 
gen is evolved. This simple method has the further advantage of 
leaving in hand the solution of the ash from which useful confirmatory 
evidence can be obtained. 

Supposing alum had been added to the wine, an ash would be obtained 
free from carbonates, and according to the above test, plastered. But 
only a large quantity of alum could have this effect. Experiment 
showed that up to 200 grams per hectolitre there was always manifest 
evolution of gas, and above that quantity the taste would leave no 
doubt as to the nature of the adulteration. > 


Fluorescence as a means of Detecting Adulteration. By 
C. R. C. Tircnsporne (Pharm. J. Trans. [3], v, 966). 


0005 peR cent. of tumeric may be detected in mustard by the fluo- 
rescence of an alcoholic solution placed in a quartz cell and examined 
by the light of a spark between two steel wires. 

M. M. P. M. 


Technical Chemistry. 


On Photogalvanography. 
By Joser LeEtpoup (Dingl. polyt. J., cexv, 525—527). 


A piatE of white glass, as even as possible, is coated with a mixture of 
15 grams ct gum dissolved in 3 ozs. of water, 2 grams of bichrome 
dissolved in 1} grams of water, 1 gram of silver nitrate dissolved in 
1} 02. of water, and } gram of potassium iodide dissolved in 1 oz. of 
water. A little glacial acetic acid is added to the mixture. The sen- 
sitive plates should be dried at 36° for some hours, and then exposed 
to the airinadark room. The plate is exposed for printing for 3—5 
hours in diffused light. It is developed with a mixture of 15 parts 
of water with 1 part of alcohol. A cast is taken with a mixture of 
425 parts spermaceti, 200 parts stearic acid,170 white wax, 70 asphalt, 
and 70 parts of graphite. The cast is brushed with a sott hair pencil 
to remove irregularities, and then dusted over with finely powdered 
graphite, and an electrotype taken in the usual way. 
W. R. 


Note on the Manufacture of Sulphuric Acid. By C. Biicuner 
(Dingl. polyt. J., cexv, 555—558). 


HaseEnBacu has stated that Gerstenhdfer’s method for estimating nitrous 
acid in the acid from Glover’s towers is incorrect. The author ad- 
duces a number of analyses to show that the above-mentioned method 
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is quite trustworthy, and that an inaccuracy can occur only when some 
nitric acid is present. He also affirms that no nitric acid ought to be 
found in the chamber acid; if there is any present it is to be attributed 
to one of three causes—to irregular work ; to sudden changes in the 
composition of the gas entering the chamber caused by draughts; or to 
the action of hot sulphurous anhydride on compounds of nitrogen and 
oxygen. 

He praises Reich’s apparatus for determining the constitution of 
the gas entering the chambers, and also Winkler’s method of esti- 
mating oxygen. Each variety of pyrites gives a gas of different 
composition. 

W. RK. 


Utilising the Iron of Pyrites-residues. By P. W. Hormany 
(Dingl. polyt. J., cexv, 239—243). 


THE pyrites-mines near Meggen. furnish the raw material to most of 
the sulphuric acid works in Germany. Here 100 waggons of pyrites, 
representing 70 waggons of iron-stone at 40 per cent. of iron, are 
furnished daily. The large quantity of iron here represented, besides 
the fact of the immense accumulation of the burnt pyrites, and the 
frequent difficulty of providing space for them, greatly increased the 
importance of the problem as to how they should most advantageously 
be worked up. The author finding it more difficult to remove the 
sulphur from the Meggen pyrites than from those of any other place, 
by long-continued ignition, undertook a complete analysis of the ore, 
when he found that considerable quantities of zinc, as zinc blende, 
occurred together with sulphur, iron, selenium, arsenic, lead, mercury, 
and thallium. Some samples contained over 6 per cent. of zinc. The 
presence of this metal explains the difficulty of removing the last 
portions of sulphur. K. List mentions the case of a road which had 
been covered with the burnt remains of these pyrites, and in dry 
weather had the appearance of being covered with snow, the in- 
crustation, however, consisting of gypsum and zinc sulphate ; also the 
water of a neighbouring stream was found to contain 0°23 gram per 
litre of zinc sulphate. Now on ignition in presence of air, the ferrous 
sulphide readily gives up its sulphur as sulphur dioxide; the zinc 
blende, on the contrary, is oxidised into zinc sulphate, which is decom- 
posible only at a very high temperature. Thus the sulphur as zinc 
sulphide is not available for the manufacture of sulphuric acid by the 
ordinary processes. The sulphurous emanations from the zinc works 
are also highly injurious to the neighbourhood, and endeavours have 
been made for many years to condense these sulphurous gases in lead 
chambers. The separation of the zinc sulphide from the ore is effected 
by the author as follows, and it is found to be both successful and 
lucrative. The ore is first burnt in specially constructed furnaces, the 
invention of R. Hasenclever, of Stolberg, the gases being conveyed to 
leaden chambers for conversion into sulphuric acid. The residues in 
the kilns are afterwards treated in wooden vats with water at 40°, and 
subjected to the usual process of lixiviation. The liquors obtained, 
containing zinc and ferrous sulphates, are next treated with common 


120 ABSTRACTS OF CHEMICAL PAPERS. . 


salt in proportion equivalent to the combined sulphuric acid; the 
liquors are then concentrated and heated to 30°; on cooling a crys- 
talline mass of “ Glauber’s salt” separates. The mother-liquors are 
evaporated to 54° Baumé for the zinc chloride which they abundantly 
contain ; this Separates out as a pure product. The residual lumps of 
ore in the vats, when turned out and exposed to the air for some days 
for the most part fell to dust, but some remained as hard as ever. 
The former portions did not contain sulphur, the latter contained con- 
siderable quantities. The dust was separated from the lumps by 
sifting, and on testing was found to be free from sulphur. The 
“‘Glauber’s salt” and zine chloride produced by this process are sold 
in quantity, and fetch good prices. The working of the washed ore 
into iron in the blast furnace is about to be commenced. The sul- 
phurous lumps which remain hard and solid, on long exposure to air 
and moisture, ultimately fall to a fine powder. This change is 
hastened by frequently pouring water over them. If the resulting 
powder be washed and again ignited so that a further oxidation takes 
place, the product may be advantageously used for polishing certain 
kinds of plate-glass. The powder has a beautiful red colour. The 
presence of the small quantities of sulphur in the powder before 
ignition are necessary, as they assist in the production of the red 
oxide. 
W. S. 


The Pyrites employed in France in the manufacture of Sul- 
phuric Acid. By A. Grirarp and H. Morin (Compt. rend., 
Ixxxi, 190—192). 


AN account of the chief mines in France yielding pyrites employed in 
the manufacture of sulphuric acid. 
c &. ®. 


Caustic Soda. (Dingl. polyt. J., cexv, 382.) 


Messrs. H. Grineserc and Vorster, of Kalk, near Kéln, have patented 
a process for the preparation of caustic soda by passing superheated 
steam over a heated mixture of common salt and alumina or its 
hydrate. For caustic potash, potassium chloride is substituted for the 
sodium chloride in the above process. : 


W. S. 


Note on the Silicates of Potassium and Sodium. By M. Mass1£ 
(J. Pharm. Chim. [4], xxi, 94—96). 


Kuuimann, of Lisle, manufactures these silicates for various technical 
purposes. The potassium silicate has a strength of 35° B., for a salt 
of 40° B. is too gelatinous. The sodium silicate remains liquid at 
58° B. Since Michel and Shun proposed to substitute this substance 
for starch or plaster in stiffening bandages, it has become indispensable 
in surgery. Kuhlmann’s potassium silicate of 40° B. contains in 100 
parts: silica 20; water 68; potash, &c., 12. It makes very firm 
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bandages, and is strongly recommended. Sodium silicate of 35° B. is 
liquid, less coloured and less viscous than the potassium salt. It con- 
tains: silica 146; water 71°6; soda 13°8 per cent. Bandages soaked 
in it are stiff at first, but absorb water from the air, and turn soft. 

100 grams of potassium silicate, after 30 grams of water have been 
evaporated off, should turn gelatinous on cooling, but if adulterated 
with sodium silicate, it remains liquid. The ordinary tests for potas- 
sium and sodium may be applied for their detection. 

W. R. 


Chemical Changes occurring during the Melting of Glass. 
By Orro Scuort (Dingl. polyt. J., eexv, 529—538). 


Ir carbonates of soda and lime be fused with sand, a double silicate of 
soda and lime is formed, thus :— 


Na,CO,; + CaCO, + 2S8i0, = Na,Ca(SiO;)2 + 2CO.. 


Sodium sulphate is, however, usually substituted for the carbonate. 
On heating the pot, the metal on the surface melts first, and after 
4—5 hours, the glass is all liquid, except a ball in the centre. This 
partially fused portion is grey, and filled with bubbles ; when treated 
with hydrochloric acid it evolves carbonic anhydride and sulphuretted 
hydrogen, showing that sodium sulphide has been formed. As soon as 
the first charge is thoroughly liquid, a second is added, then a third, and 


sometimes a fourth. The heat is then raised, when gas is copiously 
evolved, and a transparent glass is formed, with particles of silica 
however in the interior. The undecomposed sodium sulphate floats on 
the top ; it may either be decomposed by addition of coke, or skimmed 
off. Three reactions between the ingredients of the mixture would 
explain the formation of the glass— 


1. Na,SO, + 2C + SiO, = NaS + 2CO, + SiO,. 


This takes place in Leblanc’s soda process, and will be afterwards 
referred to. 


2. Na,SO, + C + SiO, = Na,Si0; + CO + SO, 
8. 2Na,SO, + C + 2Si0O, = 2Na,Si0; + CO, + 2S0,. 


In practice, for every molecule of sodium sulphate 0°6 of a molecule 
of carbon is used; this is evidently too little for equation (2); but 
carbon from the furnace acts on the glass, and alkali (from 10 to 15 
per cent.) volatilises. Besides, silicic anhydride may expel, and to a 
certain extent does expel sulphuric anhydride from sodium sulphate. 

0°6 of a molecule of carbon is 0°1 too much for equation (3) ; but 
the coke used contains 10 per cent. of ash, and some is burnt on the 
surface of the pot. The proportions in which the substances enter 
into the mixture can, therefore, throw no light on the reactions which 
take place. If carbonic oxide, however, were evolved, it would be 
seen to burn on the surface. The characteristic blue flame has never 
been observed ; and this would point to the probability of (3). 
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To decide this point, an experiment was made on a small scale. 
Some glass mixture was placed in a porcelain flask, a tube from 
which communicated with three Wolff’s bottles; the first was filled 
with cuprous chloride, the second with potassium permanganate, and 
the third with an ammoniacal solution of barium hydrate. The glass 
mixture was fused and gave off large quantities of sulphurous and 
carbonic anhydride, but only a trace of carbonic oxide. From an ex- 
periment on the small scale, it was shown that carbonic oxide acts on 
sodium sulphate, forming sodium sulphide and carbonic anhydride, 
even when not in the nascent state :— 


4CO + Na,SO, = NaS + 4C0,. 
With silica present— 
Co + Na.SO, + Sid, = Na,Si0, + SO, + CO,. 


The reaction is not so neat as might be inferred from the equation, 
for sulphuric acid (anhydride?) is evolved, and particles coloured 
brown by sodium sulphide decompose thus : 


NaS + 3Na,SO, -+ 48i0, = 4Na,Si0; + 4S0,. 


This was demonstrated by an experiment on the small scale. 

If too much carbon be employed, a large quantity of gas escapes, 
sometimes causing a loss of metal, for the carbonic anhydride is re- 
duced by excess of carbon to carbonic oxide, as in equation (1). In 
practice, carbonate of lime is employed. The reaction between calcium 
carbonate, sodium silicate, and silica is this: 


CaCO; + Na,SiO; + SiO. = CaNa,(SiO;). + CO. 


Calcium carbonate, however, dissolves in glass as such, with partial 
decomposition, and is not decomposed till it has been fused with silica 


for a long time. 
All the processes may be summed up thus: 


1. Na,SO, + SiO, +C = Na,SiO; + CO + SO,. 
2. Na,SiO; + CaCO; + SiO, = Na,Ca(SiO;). + CO. 
W. R. 


Hard or Toughened Glass. By A. Bauer 
(Dingl. polyt. J., cexv, 381). 


Tue idea of preparing “ hard glass” is not new, but the older re- 
searches on this subject are not nearly so complete or extensive as 
those of more recent date. Alex. Bauer succeeded in reproducing one 
of the French methods of preparing this article, and exhibited samples 
in the late Austrian Exhibition. The outward appearance of plates of 
“ hard glass”’ is not unlike that of ordinary glass plates. On throw- 
ing them down they have a peculiar ring, and they may be thrown 
repeatedly on the ground without fracture ; but if they do break, they 
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fall into a multitude of small, sharply angular fragments—a great 
defect in ‘“ hard glass.” 

These “ hard glass” plates were prepared by heating ordinary glass 
plates so strongly that they began to bend from softening, and then 
dipping them into fused paraffin at 200°. The hot softened plates 
must not be cooled continuously and slowly, as is ordinarily done, but 
to a certain degree quickly, and then gradually. If the cooling be 
effected in this manner, it is impossible to cut the resulting glass with 
the diamond. With the hardness, the density also of the glass has 
increased, viz., from 2°429 to 2°438 of ordinary to 2°460—2°468 of the 
“hard glass.” It cannot be denied that the glass thus treated, though 
rendered more suitable for a variety of purposes to which it could not 
previously be applied, has become unsuitable for many other pur- 
poses, as will be evident on recollecting its tendency to split up on 
breaking into a quantity of small fragments. The phenomena of the 
hardening process cannot be explained properly ; and though the pre- 
paration of the “ Prince Rupert’s drops,” or ‘ glass tears’? may 
occur to the mind as tending in a similar direction, yet it is difficult 
to explain the phenomena observed here, for if the points or stems, 
instead of being broken off suddenly, be etched off by a suitable solu- 
tion, &c., no fracture takes place. It is considered evident, however, 
that by slow cooling of the softened glass, a more complete crystalline 
separation takes place than can be effected during the ordinary and 
more rapid cooling. In earlier times glass was thought to be a com- 
pletely uniform and amorphous substance. In 1852 Prof. Leydolt, by 
etching with hydrofluoric acid, showed that all our glasses, which ap- 
parently exhibit no trace of crystallisation, consist of mixtures which 
are crystallised in part. If glass be heated to fusion, or to softening, 
and then very slowly cooled, it separates very easily into crystalline 
groups, and is thus brought from a condition of heterogeneous mix- 
ture to one of definite molecular arrangement. Reaumur’s porcelain 
was the result of an effort to obtain porcelain from glass by a method 
of slow cooling, and its semi-opaque appearance is due to crystalline 
separation. When the crystallising tendency of the glass is fully 
satisfied, the glass is said to be “ devitrified.” 


W. S$. 


Calcined Glass. By F. Gunraver 
(Dingl. polyt. J., cexv, 358—362). 


“iL soda-glasses exhibit a greenish tint, to some extent at least, 
which can be destroyed only by the use of manganese peroxide. It is 
quite possible, however, to manufacture plate glass, as is done in many 
places, perfectly free from tint; but the same glass used for hollow 
vessels, immediately betrays its origin in the greenish tints appearing 
i the thicker portions of these articles. In the use of manganese 
peroxide, it is found that the carbon used in the glass mixture exerts 
a reducing action upon it, and thus destroys its power of neutralising 
the green tints, the higher oxide of manganese being imperative in this 
respect. Whether sulphurous oxide, liberated during the fusion of 
the glass-mixture, and formed by the reduction of the “ Glauber’s 
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salt,” exerts a prejudicial action on the glass produced as to its tint, is 
a matter for investigation. If the glass be manufactured first, and 
then be remelted with manganese to decolorise it, it is found almost 
impossible to produce a uniformly decolorised mass; the lower portion 
usually being violet, the upper greenish. The operation which suc- 
ceeds in producing from the raw materials sand, lime, “ Glauber’s 
salt,” and carbon, a glass suitable for all the purposes named above, is 
the following :—The glass mixture, not completely fused, is thrown 
into water, whereby it is reduced to a finely divided condition, the 
effect of the sudden cooling. This powdered glass is then dried, 
again mixed with the decolorising and purifying agents, manganese 
peroxide, nitre, &c., and remelted, and thus finally a completely colour- 


W. S. 


Jess product is obtained. 


Water-glass Emery Stone. (Dingl. polyt. J., ccxv, 379). 


Van Baerte & Co., of Worms, have invented a new grinding or polish- 
ing stone, which is prepared with emery, water-glass and petroleum. 
- The emery-stone, hitherto manufactured in Germany, consisted chiefly 
of gum, shell-lac, andemery. When these stones are rapidly revolved, 
either dry or smeared with oil, they become warm, the gum or shell-lac 
softens, and the stone becomes greasy, and refuses to grind. This 
difficulty is avoided by using the new stones, which may be submitted 
to from 1000 to 2000 revolutions per minute at the quickest, according 
to the size of the stone, without the same tendency to heating. Steel 
is thus not in danger of suffering when ground upon the latter stones, 
though at a high degree of speed. Petroleum is used to moisten the 
grinding surface, being applied by a small cloth. » 


The Changes which take place on the Settling of Portland 
Cement. By L. Erpmencer (Ding. polyt. J., cexv, 538—552; 
and ccxvi, 63—77). 


Carponic anhydride is frequently left unestimated in analyses of 
cement, or if estimated, put down as loss. New Portland cement 
contains no carbonic anhydride, but gradually absorbs some on settling. 
A cement which contained none when new was found to contain, after 
five months, 1°8 per cent., and after eight months, 2°2 per cent. The 
specific gravity of the cement diminishes as the amount of carbonic 
anhydride absorbed increases. 

Heat is almost always given off when dry cement is stirred up with 
water. The maximum of temperature is reached in very varying 
times. <A higher temperature appears to be produced in a shorter 
time if the cement be mixed with one-third of its volume of water. 
The more finely powdered the cement is, the higher the temperature. 
Thus, the maximum temperature reached on mixing cement powder, 
which had been passed through a sieve of 500 meshes per square 
centimeter, was 11° in 18 minutes; through a sieve of 300 meshes 
per square centimeter, 9° in 21 minutes ; and the powder which had not 
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passed through the sieve of 300 meshes gave a rise of temperature of 
5° in 18 minutes. Inall these experiments, the cement was mixed with 
one-third of its volume of water. A comparison of different cements 


gave the following results when mixed with half their volume of 
water :— 


English cement .« 7°—8° in 5—7 minutes. 
Good German cement. . 8° in 5 
New German cement .. 9° in 15 


After being kept for some time, cements absorb carbonic anhydride, 
which has the same effect as moisture in. lowering the temperature. 
But if cement, which does not grow warm on being mixed with water, 
be made into moulds, and after being allowed to harden for some 
weeks, be then burnt, and powdered, the cement resumes its original 
state, though perhaps it does not cause quite so great a rise of tempe- 
rature. 

Instead of allowing cement to lie till it has absorbed carbonic anhy- 
dride and water, it is more convenient to add a salt which yields 
carbonic anhydride, such as sodium or ammonium bicarbonate. The 
alkali probably prevents the formation of gypsum by abstracting any 
sulphuric acid that may be present, but excepting t\1is it has hardly any 
use. Its action appears to be due to the liberation of carbonic 
anhydride being set free, united with the lime. About 5 per cent. 
of water is sometimes mixed with the cement while in the mill 
for the same purpose. The saturation of lime by carbonic anhydride 
is, however, preferable to saturation by water: and the cement which 
contains some bicarbonate, gives casts of a higher specific gravity, and 
consequently greater hardness. The hardness was also measured by 


direct experiment, and calculated by the formula pan 255 Pl (See 


6 1? © 
Dingl. polyt. J., 1873, ecix, 288.) 

The addition of 0°5 per cent. of salt or water is not sufficient to 
saturate the lime; the process appears to be a gradual one. If the 
cement does not grow warm till half an hour after addition of water, 
it does not absorb carbonic anhydride so soon, and as a rule it gains 
in hardness and specific gravity. If cement be stirred continually it 
does not harden, but remains nearly as fluid as at first. The work- 
man is usually guilty of the opposite error—he does not work the 
mortar enough; and in order to get the mortar to settle easily, he 
mixes it with too much water. It is a mistake to suppose that mortar 
which heats up easily will set best. Numerous examples could be 
adduced to prove the contrary; nevertheless, a cement which contains 
a comparatively large percentage of lime, which, when new, does not 
heat up, or which acquires only a slight rise of temperature after 
mixing with water, is to be regarded with suspicion. The rise of 
temperature has been ascribed to free lime; but in good mortar no 
free lime, or at most a very small quantity, is present, so that the 
evolution of heat must depend on some other reason. Possibly, a part 
of the cement is not in such close combination, and is decomposed on 
addition of water; and this would confirm what is known of the beha- 
viour of hydraulic cement. The silicate 5CaO.2(Si0,R,0;) + H,O 
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may be changed on treatment with water into 4Ca0.2(Si0,R.0;) + 
CaO.H,O, und as soon as this change has taken place, the setting 
takes place more slowly; this process is finished on absorption of 0°5 to 
2°0 per cent. of carbonic anhydride. Nevertheless, a 2ths silicate often 
does 1fot evolve so much heat as one more nearly approaching to the 
formula of } silicate. This may be due to the state of aggregation. 
That it would be difficult, if not useless, to assist setting by addition 
of carbonates, is clear, when it is considered that 9 per cent. of 
sodium or potassium bicarbonate would have to be added, in order to 
supply carbonic acid enough to combine with the excess of lime of a 
2ths silicate, in order to convert it into a4 silicate; besides, the re- 
sulting powder would have a diminished specific gravity, which would 
act disadvantageously. 

The season of the year has an influence on the time a mortar takes 
toset. In warm weather it sets more quickly, while cold weather delays 
the setting. 

If a cast be taken with new cement mixed with a known quantity 
of water, and evolving a considerable amount of heat on mixing 
with water; and if other casts be taken with the same cement at inter- 
vals of some weeks between the castings, it may be noticed that the 
cement, after mixing with water, is more and more fluid the older it 
is; and the volume of the cast is less in proportion to the amount 
taken; in other words, the contraction. But after a certain point the 
contraction ceases, and expansion is observed. The hardness, of 
course, varies with the bulk of the cement: consequently, neither fresh 
cement nor old cement is so hard as that which has been allowed to 
stand till, on mixing with water, it exhibits a high specific gravity. 

If the weight of unchanged cement be called G, and the specific 


gravity of the cement 2, then ? is the absolute volume of the cement 


employed. Let v be the constant volume of the water added, and Y the 
volume of the resulting cast, then the difference of the volume of the dry 
cement and water, and that of the cast is expressed by the formula D= 


"ed +v)-Y. This difference divided by the sum of the volumes 
@ 


employed, and multiplied by 100, gives the contraction C as a per- 
centage of the original volume. 


CF iecn ¥ 


C = 100 ~ 100 @ + 98 — Fe 


Sue G + ve 
P 


The smaller Y and 2, the greater the contraction C. The following 
table will now be understood. The cement possessed the greatest 
cohesion when its specific gravity had altered from 3°2 to 3°12, 
and after it had absorbed 0'8 per cent. carbonic anhydride. The 
cement was spread in a layer 10 centimeters thick. Its composition, 
when new was, CaO, 64°3; Fe,O and Al,O, 13°2; and SiQ., 21°5. The 
weight G was 550 grams, and the volume of water added, 184 c.c. 
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Absolute 
Sp. gr. — . bu nteal Volume of casts. Contraction. 
cement. 
3°20 172 356 14°06 7 (3 8°17 | 16°6 
3°18 173 357 13 -80 6°60 3°25 17°1 
3°17 173 °5 357° 13 70 6°90 3°00 20°7 
3°12 176 360 14°00 6°70 3°00 21°9 
3°12 176 360 13-70 6-90 3°05 19°9 
3:07 179 363 13°80 6 ‘60 83°25 18 °4 
3 02 182 366 13°80 6 60 3°30 17 °9 
2°97 185 869 13°90 6°60 3°30 17.9 
2°92 188 372 13 ‘90 6°75 3°30 16°8 
Absolute Carbonic 
R _ | Age in| cohesion | Rise of tempera-| anhydride 
oe | weeks after ture. in 
20 days. cement. 
3°20 New 8°3 11° in 5 min. 0°0 
3°18 9 10°6 et 0°3 
3°17 16 18-00 es 05 
3°12 18 18 54 r 8 ._ 0°38 
3°12 23 16°00 _— Tae 
3°07 27 13°12 a 1°5 
3 ‘02 32 10 *66 m= 1°8 
2°97 45 10°30 on 2°2 
2°92 57 9-02 one | 26 


From this, and from similar tables, the author shows that good 
Portland cement, of specific gravity 3-0—3°3, ought to be mixed with 
half its volume, or with one-third its weight of water; that the maxi- 
mum contraction does not exceed 24°0 per cent., and the cohesion at 
16°, after being allowed to harden for twenty days, is not more than 
29 kilograms per square centimeter. 

The greatest contraction shown by a mixture of 1 vol. of cement 
with 3 vol. of water, did not exceed 18 per cent. ; its greatest cohesion 
was 27 kilograms per square centimeter. 

The more the lime is allowed to slake by absorption of moisture 
from the air, the less water need be added. The specific volume of 
the cement increases, and the water added has a larger surface to act 
on. Consequently, if a cement be allowed to lie for a very long time 
before it is slaked, a more pasty mortar is obtained than if it had not 
absorbed so-much moisture; it again resembles freshly-made mortar. 
A smaller addition of water implies a higher specific gravity of the 
cement. 

It may be seen from the foregoing remarks, that the greater the 
contraction, the less the rise of temperature; and the longer the time 
in which the mortar settles, the better is the cement. The mortar 
should not contain too much lime in that case, for when it is mixed 
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with water, a considerable rise of temperature will result. The greatest 
cohesion was obtained when the proportion of lime to 1,000 parts 
(SiO,R,0;) was 2,492. The nearer a mortar approaches to the formula 
of a 2ths silicate, the better. The author found two cements, both of 
which approach to 2ths silicates, equally good :— 


SiO,. Fe,0, and Al,O3. CaO. 
9°0 65°5 
14°4 644 


For every cwt. of carbonate of lime, about 30 pounds of clay 
should be. used. The more alumina the lime contains, the less clay 
need be used. A cement should be made with the above proportions, 
and tested as to its coherence, &c.; if it be.found unsatisfactory, less 
clay should be used, till a good cement is obtained. 

A note is added, calling attention to the solubility of silica in water, 


and to its hygroscopic properties. 
W. R. 


Baryta Green. (Dingl. polyt. J., cexvi, 189.) 


Two parts of finely-powdered manganese dioxide are gradually intro- 
duced into a fused mixture of 2 parts of potassium hydrate and 1 part 
of potassium chlorate. The mass is heated to low redness, left to 
cool, powdered, treated with cold water, and filtered. Barium nitrate 
is added to the filtrate, and the violet barium manganate is washed, 
mixed with 4 to 1 part of barium hydrate, and heated to low redness 
in a copper basin, till it assumes a pure green colour. It is powdered 
and treated with water to remove free barium hydrate. 
W. R. 


Recovery of Manganese Dioxide. By Cu. Jurz.er 
(Dingl. polyt. J., ecxv, 446—449). 


Tue author observed that in passing air through a mixture of man- 
ganese residue and lime, suspended in water, the portions adhering to 
the side of the vessel, which had become partially dry, were soonest 
oxidised. Acting on this observation, he has devised a method for pre- 
paring tolerably pure calcium bimanganite. 

Pure manganous chloride in solution is precipitated by milk of 
lime, which should not be too thin. Rather more than half the quan- 
tity necessary for complete precipitation is added, and after the preci- 
pitate has settled, the fluid is decanted off, and the precipitate partially 
dried. It is then exposed to a temperature of 30°—40°, with constant 
stirring, water being added in place of that which evaporates. As 
soon as it has become black by absorption of oxygen, it is washed to 
remove calcium chloride. It is then exposed to a higher temperature, 
and the amount of available oxygen determined at intervals till com- 
plete oxidation has taken place. If the preliminary oxidation is con- 
ducted by passing air through the manganese suspended in water, the 


TECHNICAL CHEMISTRY. 129 


chloride of calcium may be got rid of, when the precipitate, instead of 
being bulky, becomes compact. The product is sometimes brown and 
sometimes black. 


W. R. 


The Loss of Zine in Roasting Zine Blende. 
By R. Hasenc.ever (Ding. polyt. J., cexvi, 165—171). 


Tue author described, in a previous communication, a furnace in 
which the sulphurous anhydride resulting from the roasting of blende 
could be utilized for the manufacture of sulphuric acid. No greater loss 
of zinc takes place in his furnace than in the old sort, provided excess 
of air is always in contact with the zinc ore. As zinc oxide is volatile 
in carbonic oxide, probably owing to its being reduced to the state of 
metal, this precaution is necessary. It was found that with a charge 
of 4,500 kilos. the roasting was not so thorough as with 3,500 kilos. ; 
no carbonic oxide was observed. Stahlschmidt has shown that the 
point at which zinc oxide volatilises lies very near the melting point 
of copper and above that of silver. This applies equally to roasted 
blende. An advantage peculiar to the author’s furnace is that the 
soot is not mixed with zinc ore, but is deposited in easily cleaned 
flues. 
W. R. 


Refining of Lead containing Silver by means of Steam. 
By Rozav (Dingl. polyt. J., cexvi, 171—175). 


InsteaD of stirring the lead by hand or machinery during the pro- 
cess of crystallisation, steam is blown through. The process, though 
principally mechanical, is also to a certain extent chemical; this is 
shown by the fact that previous refining is rendered unnecessary. 
‘The oxides which form a scum on the surface of the melted lead are 
at first yellow in colour, but gradually become black, and are then rich 
in copper. Towards the end of the operation the silver, copper, anti- 
mony, and arsenic are to be found in the liquid portion, while the crys- 
tals of lead are free from copper. The antimony is oxidised first, thus 
protecting: the lead from oxidation. Both time and money are saved, 
for a preliminary purification is unnecessary, unless the lead contains 
a large proportion of antimony ; moreover, fewer and less skilled work- 
men may be employed. Lead containing not more than  p. ec. of 
antimony may be at once subjected to the process above described ; 
if a larger quantity of antimony is present a preliminary refining will 
be necessary, but it need not be carried further than to reduce the pro- 
portion to $ p. c.; arsenic should be removed with sodium carbonate. 
The apparatus consists ot two pots, one of which stands at a higher 
level than the other, the upper one, containing the impure lead, 
hold about 180—200 ewt., and the lower one, in which the crystallisa- 
tion takes place, about 300—320 cwt. As soon as the lead in the 
upper pot has fused, it is freed from dross and pushed into the lower 
pot with shovels of a peculiar shape, and a gentle current of steam is 
blown in to mix the melted lead with the residue of crystals resulting 
VOL. XXIX. K 
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from a former operation. Some water is sprinkled on the surface of 
the lead to promote crystallisation. The steam is then blown through 
a tube entering the pot at the bottom with a pressure of three atmo- 
spheres. The pot is provided with a lid, which consists of several 
segments, for the convenience of the workmen in removing any lead 
that may have been thrown up. The tubes through which the lead 
is drawn off are heated by a small furnace before the lead is trans- 
ferred from the upper to the lower pot. The oxides are raked off 
once only before the steam is blown through; the steam carries off a 
quantity of scum, which is condensed in a special chamber. 

The liquid lead is drawn off as soon as two-thirds have been deposited 
in crystals; the tubes through which it flows are furnished with sieves 
to prevent the escape of crystals. When the lead has been drawn off, a 
new charge of impure lead is introduced from the upper pot, and the 
process is repeated. The time required for one operation is an hour 
and a half; thirteen are usually accomplished in 24 hours, but this 
depends on the fuel, on the draught, and on the relative positions of 
the two pots. An apparatus in which lead containing 125 grams of 
silver per ton is refined turns out 120—140 cwt. of lead in 24 hours. 

W. R. 


The use of Iron containing a large amount of Silicon in 
Bessemer’s Process. By P. Tunner (Dingl. polyt. J., cexv, 
507—511). 


THE presence of a large proportion of silicon in iron increases the heat 
evolved by oxidation when the blast is applied. It usually contains 
about 2 per cent., but 3—4 per cent. is not uncommon. Where cliarcoal 
is used as fuel the amount of silicon rarely exceeds 2 per cent., and is 
often below 1 per cent. Where this is the case, as in Sweden, the blast 
is not continued long; 60—80 ecwts. require 9—12 minutes’ blast. 
The pigs resulting from such iron are porous; this porosity is par- 
tially removed by fusing the iron after it has been cast into pigs, and 
allowing it to cool slowly. 

Iron used for rails, such as is manufactured in England, may con- 
tain from 0°1—0°5 per cent., but pure iron used for cutlery, &c., 
should not contain more than 0°05 Si. Karsten affirms that 0°37 per 
cent. makes the iron both hot-short and cold-short; this is an over- 
estimate, for Krupp’s cast steel contains 0°3—0°5 per cent. Si, and 0°5 
is not uncommon in steel used for wheels and tires. Mrazek showed 
that if manganese is present it neutralises the bad properties com- 
municated by silicon. Silicon makes iron harder, but not so much as 
carbon; carbon lowers the melting-point of iron more than silicon. 
When iron containing silicon is suddenly cooled it does not become 
hard. The silicon found in considerable quantity in cast steels is not 
derived from the crucible, but is due to an admixture of siliceous 
iron ; if it were, it would be impossible to prepare pure steel by melting 
in clay crucibles. 

W. R. 
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The Welding of Iron. By A. LepeBur 
(Dingl. polyt. J., cexvi, 78—80). 


Tue cohesion of the molecules of iron in the process of welding has 
been compared with the cementing of glass and the cohesion of clay. 
The comparison is however incorrect, for in both these cases the 
cement and the clay are not homogeneous. It may be more appro- 
priately likened to the cohesion of wax or glass. The “ welding” of 
cast-iron by pouring a stream of melted iron over the piece which it is 
required to enlarge is similar to the formation of icicles, the last por- 
tions of the fluid metal remaining attached to the sulid iron. There 
are three reasons why a cold piece of iron if broken in two cannot be 
joined by contact. The pressure required to bring the molecules in con- 
tact is not sufficient; the two surfaces are altered by the act of break- 
ing, so that they do not fit in to each other, and a superficial oxidation 
takes place which prevents the contact of the two pieces of metal. In 
welding the iron is made so soft that the molecules are brought so near 
that they cohere, and the iron oxide is removed as a silicate by sprink- 
ling the iron with fine sand before welding. 
W. R. 


Neogen, an Alloy resembling Silver. 
(Ding]l. polyt. J., cexv, 377). 


Contains Copper............ seeee- 58°0 per cent. 


Se iowa 27:0 
PE nspelbiidnkeain so S60 

; 2-0 
Aluminium....... ical iediedad - O85 
Bismuth 


”? 


Total -. 100°0 


The addition of aluminium and bismuth confers a silvery whiteness, 
but at the same time a peculiar appearance, and a great capacity of 
resisting the tendency to lose polish. The ingredients were fused and 
very carefully stirred together. 

W. S&. 


Protective Coating for Ships’ Bottoms. 
By Repman (Dingl. polyt. J., cexv, 377). 
Two mixtures of the following composition were used ; the first coat- 
ing, after it is dry, can be repeated two or three times. 


II. 


White lead........ 

Litharge 

Zinc oxide Mercurous chloride 

Linseed oil 25 litres. Linseed oil 25 litres. 

Oil of turpentine .. yy ao Oil of turpentine .. 2°5 ,, 
Ww. §. 
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Effects of Condensed Water containing Grease on Boilers fed 
with it, and on its Purification. (Dingl. polyt. J., ccxv, 
115—121.) 


THE injurious effect of greasy condensed water on boiler plate is 
supported by many interesting observations. Water containing lime 
and magnesium salts, especially carbonates, besides grease, when 
heated in a boiler at temperatures not exceeding 60° to 70°, yields a 
lime-soap, which prevents the formation of a thick deposit of incrusta- 
tion on the boiler sides. A temperature of 60° to 70° is only sufficient 
to drive off a very small portion of the carbonic acid which keeps the 
calcium and magnesium carbonates in solution. This has been experi- 
mentally proved. 

It has been found, however, that the lime-soap heated to a cer- 
tain temperature, partially decomposes into free fat acid, and a 
residue which is destroyed by further heat, with separation of car- 
bonaceous substances. The first deposit is thus split up by the 
heat into free fat acid, usually oleic acid, and a kind of basic lime- 
soap. The latter seizes on and adheres to the boiler sides, the free fat 
acid dissolving the iron. In the crust the fat acid can be recognised 
by addition of hydrochloric acid, the separated organic mass being 
afterwards shaken with ether. These boiler crusts have mostly a dark 
colour, partly due to the presence of oxide of iron, partly to separa- 
tion of carbon from the fat acid partially decomposed. But even if 
lime and magnesia salts are present in very insignificant proportion, 
the presence of grease is none the less injurious, as with saponification ‘ 
under great pressure a very small quantity of lime suffices to occasion 
the splitting up of a neutral fat into free fat acid and glycerin; with 
low pressures doubtless the same decomposition occurs, though more 
gradually. A sample of very soft water (6° of hardness) depositing 
very little crust, was sent to the author, as a boiler in which it had 
been used was completely destroyed after three years’ work. This 
water had a milky appearance, and contained 0°212 parts of fat in one 
litre. The cistern of a gasometer was luted with greasy condensation 
water. After four years that part of the gasometer containing the 
water was corroded through. The gasometer would have lasted for 
twenty or thirty years had ordinary water been used. The destructive 
action of the oleic acid on the oil-pumps used in stearin candle manu- 
factories is well known. Another interesting case is mentioned in which 
the condensed water from a 300-horse and a 100-horse steam-engine 
was used to feed a steel boiler made on the Bolton (Cornish systew). 
After only three weeks’ firing, water began to leak into the tubes, and 
shortly after, the boiler had to be stopped for examination and repairs. 
A deposit on the upper part of the tubes from 8 to 11 mm. thick was 
found. The water had an opalescent appearance, at once removed by 
ether. (This is recommended as a good qualitative test for the pre- 
sence of grease in water.) The condensed water, obtained at a tem- 
perature of 40°—50°, was analysed, with the following results :— 
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In 10,000 parts. 
Calcium carbonate 13091 parts. 
Magnesium carbonate 
Calcium sulphate ....... 
Magnesium chloride 
Sodium chloride 


The crust deposited from this water had a dark greyish-brown colour, 
and was friable; when pulverised it was difficult to wet with water. 
It effervesced strongly with hydrochloric acid, a black fatty mass 
being left floating on the surface of the acid, which shaken with ether 
yielded thereto about 5°19 per cent. of a brown oil. The residue, in- 
soluble in hydrochloric acid, was washed with ether, to remove fat, 
dried at 100°, weighed, and ignited. The results were as follows :— 


Per cent. 


Magnesium carbonate 
Magnesium hydrate 
Calcium sulphate (gypsum) 
Ferric oxide 

Alumina 

Silica 


In order to purify the water named, calcium carbonate and partially, 
magnesium carbonate, being removed, together with all grease, it was 
intimately mixed with lime-water and then filtered through a Beren- 
ger’s filter (described Dingl. polyt. J., 1873, 209,175). The precipi- 
tate of calcium carbonate envelopes for the most part the fat particles, 
and mechanically retains them on the filter. The reaction is favoured 
by suitable temperature and intimate mixture previous to filtering. 
The water now contained in 10,000 parts— 

Parts. 

Calcium carbonate 0°1773 
Magnesium carbonate 0°4135 
Calcium sulphate (gypsum) .... 0°2068 

~ Magnesium chloride 0°0108 
Sodium chloride 0°2351 
Ferric oxide and alumina .. ... traces 
traces 


0°1512 
1:1947 
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No grease could be detected in the. filtered water. The water so 
treated was used in the same boiler, after undergoing repairs, for three 
months, when the precipitation on the tubes was found to amount to a 
layer of only the thickness of a sheet of paper, almost wholly consisting 
of gypsum, and easy toremove. The whole amounted to only 5 kilos. 
in weight for each boiler after the three months’ steady work. A 
portion of this crust analysed yielded the following. It was a loose 
greyish-brown mass :— 

Per cent. 
Calcium carbonate 
Magnesium carbonate 
Magnesium hydrate ..... ceneeduee ay 
Calcium sulphate (gypsum) 
Ferric oxide 
BND. Sock savcosedencosess (eases 
Organic matter (insoluble in ether) .. 7°35 
Patty matter 2... ccccccccccns .. traces 


Total .ccccccsce FHSS 


For high-pressure boilers so much magnesia would not do, as when 
in contact with gypsum very hard incrustations form. To remove the 
magnesia a mixture of lime-water and caustic soda solution are recom- 
mended, instead of lime alone, in the process mentioned before. This 
mixture also removes fat acids. 

W. S. 


Burfitt’s Composition to prevent Boiler Incrustations. 
(Dingl. polyt. J., ecxv, 183.) 


THIs new composition, patented in England, is, according to the 
proprietor, the only means known for completely preventing the de- 
posit of incrustations on the insides of steam-boilers of every kind. 
Its object is not to make salts or other matters soluble in the water, 
but to exert a greasing action on the metal of the boiler which quite 
prevents the deposition of any crust. It is said to act irresistibly even 
on crusts already present. The composition comes into the trade in 
solid, fluid, and pasty condition. The first is for boilers on land only, 
the liquid for those of steam-ships. The solid mass consists of 1 part 
of gall-nuts, Australian bark, and Irish moss, with } part of glue ; the 
paste and liquid contain also ; part of soda, with the right proportions 
of water. Some of the solid composition from the Hanoverian agent 
was obtained, and was found to consist of irregular, dark brown, 
friable lumps. By boiling with water, a very viscous mass is obtained, 
which adheres to the sides of the vessel. An experiment with the 
composition in the boiler of a German works yielded bad results. The 
boiler was well smeared, but the crust formed thereafter was more 
difficult than ever to remove. The composition cannot therefore be 
recommended. 
Ww. S. 
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On Fish Manure, and on “Steamed Guano free from Fat.” 
By H. Vout (Dingl. polyt. J., cexv, 461—465). 


A process for preparing manure from herring fry or sprats was 
patented by Pettitt in 1853. The fat of these fish makes their 
putrefaction a slow process, but this defect may be remedied by 
steaming. 

The steamed guano is easily wetted with water; presents the 
appearance of a yellow dry powder, with comparatively little smell; 
ferments at 11°, giving off ammonia; and leaves: on ignition 37—38 
per cent. of ash. It contains 13-9 per cent. of phosphoric acid (P.0;) 
existing as Cas (PO,)2, and 8°76 per cent. of nitrogen in combination 
with organic matter. Attempts to render the phosphates soluble by 
treatment with sulphuric acid have not been successful, as the sulphu- 
ric acid acts first on the organic matter, forming ammonium sulphate. 
Treatment with caustic alkalis and subsequently with sulphuric acid 
yields better results, but is an expensive process. The manure must, 
therefore, be applied in as fine powder as possible. 

W. R. 


Inflammability of Coal and a New Compressed Coal. 
By H. MerpniGer (Dingl. polyt. J., cexvi, 388—45). 


Uyper the first part of the above heading there is nothing new. The 
compressed coal is composed of wood-charcoal powder, nitre and gum, 


with a little clay ; it possesses a calorific power equal to 6,000 heat- 
units. The percemtage of ash varies from 10 to 15. This form of fuel is 
recommended for railway stores, for cooking with in cold climates 
(arctic expeditions), &c. 


M. M. P. M. 


Examination of an Acid Solution from the overflow of the 
‘Vacuum Apparatus of a Beet-sugar Manufactory. (Dingl. 
polyt. J., cexv, 383.) 


THE overflow pipe appeared very strongly corroded, the solution 
taking up iron from this part of the apparatus, and containing foliated 
crystals of a dark brown iron salt. According to Birnbaum and 
Koken, the solution contains acetic acid, a little formic acid, butyric 
acid, and oxalic acid, which are partly free, partly combined with 
ammonia. 1 litre of the brown solution smelling of beet-molasses, 
yielded, on distillation with dilute sulphuric acid, 27°2 grams of acetic 
acid. Approximately there collects in the overflow of the vacuum 
apparatus 25 litres of solution, by the boiling down of 4,000 kilos., the 
amount of one filling (containing about 80 p.c. of sugar). By boiling 
down there is produced of acetic acid 0°023 p.c. of the weight of the 
sugar, or equivalent quantities of its homolegues. ‘ 
W. S. 
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Apparatin. (Dingl. polyt. J., cexvi, 190.) 


H. Gerard has named the colourless transparent substance obtained 
from starch by treatment with caustic alkalies apparatin. 76 parts of 
water, 16 parts of potato-starch, and 8 parts of soda or potash solu- 
tion of 25°, turn to a thick jelly. It should be beaten up; the longer 
it is beaten the better it becomes. If dried in thin plates it is of 
horny consistence, but less brittle than horn. It may be used for 
stiffening cloth of all sorts. It is nearly insoluble after drying, and 


cannot be removed by two or three washings in warm water. 
W. R. 


Quick Method of Preparing Straw-pulp. 
By Eveen Dierericn (Dingl. polyt. J., cexvi, 175—178). 


Tue straw, as is well known, is heated up with caustic soda under a 
pressure of four atmospheres to dissolve off the coating of silica and to 
remove colouring matter. After treatment with soda, however, a large 
quantity of colour remains which is usually removed by bleaching. 
Before this is done it is advisable to boil with soap and water, much 
less chloride of lime is then required, and moreover the cost of the soap 
is much less than that of the bleaching-powder. Ammonia helps the 
solvent action of the soda. A bath prepared with 75 kilos. of caustic 
soda, 7°5 kilos. of “green” soap, 15 kilos. of ammonia liquor of 
0970 specific gravity, and 1000—1500 litres of water yielded very 
good results with 500 kilos. of straw halms. After four hours it is 
removed and bleached with 50—60 kilos. of bleaching-powder for 
three hours; 10 kilos. of sulphuric acid are added towards the end of 
the operation. The straw assumes a brilliant white colour; it is 
partially dried in filter-pumps and pressed into cakes. Rye straw 
should be used when possible. If the straw be boiled too long with 


soda it becomes hard and brown and unfit for use. 
W. R. 


.Gas-tight Cloth. 
By F. TrerrronKk (Deut. Chem. Ges. Ber., viii, 918—922). 


Many kinds of waterproof cloth are impervious to gases, but few can 
resist the action of the ammonia carbonate and hydrocarbon vapours 
contained in coal-gas. Messrs. Elster and Company of Berlin have 
introduced a tissue which is gas-tight and resists the action of coal- 
gas, also that of liquid carbon disulphide. The tissue in question 
appears to be well adapted for use in dry meters and automatic regu- 
lators, as it is very flexible. 

A drawing of an automatic regulator somewhat resembling that of 
Sugg is given, and the author finds that an apparatus of this kind is 
well adapted for regulating the supply of gas to burners employed in 
heating air-baths, &c. A bath heated in this way became only 1° 
hotter when the pressure of gas rose from 20 mm. to 54 mm. 

T. B. 
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PAPERS READ BEFORE THE CHEMICAL SOCIETY. 


V.—On the Presence of Liquid Carbon Dioxide in Mineral Cavities. 
By Watter Nort Harrtey, King’s College, London. 


In 1822 Sir Humphry Davy (Phil. Trans., 1822, p. 367) investigated 
the contents of fluid-cavities in rock-crystals from different localities. 
His researches showed that in almost every case the liquid was nearly 
pure water, that the gas-bubbles were in two cases nitrogen in a greatly 
rarefied condition, but in one cavity the contents were retained under a 
pressure of about ten atmospheres; the composition of this gas has 
not, however, been recorded. In one single instance a quartz cavity was 
found to hold mineral naphtha, but no trace of any gas. Since that 
time fluid-cavities have generally been considered as holding pure 
water or weak saline solutions. About four years ago I bought from 
Mr. Norman, of the City Road, a microscopic slide of quartz, with 
fluid cavities. One good sized cavity was readily seen with a 2-inch 
objective ; it exhibited when under the microscope the shape and 
appearance of Fig. 1. Its entire length was ;4, of an inch, and its 
average breadth 51, inch. The liquid at once recognised is indicated 
by 8. 

Curious to see the effect of heat, I warmed the specimen over a 
lamp, until it was just too hot to be touched with comfort. On examin- 


oO 


x 46 diameters. 
Fia. 1. Fig. 2. 


ation, the liquid, to my surprise, was not to be seen, and the cavity 


under these circumstances, appeared like Fig. 2. As the temperature 
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to which the fluid had been subjected was but little above that of 
boiling water, I concluded that it had escaped from some minute and 
invisible opening; continuing, however, to observe the object until it 
became cold, I was gratified to see a sort of flickering movement 
within the apparently empty space of the cavity, followed by the 
replacement of the liquid, as at first. The extremely low temperature 
at which only the substance assumes the liquid state, made me at once 
desirous of ascertaining the exact conditions under which the liquid is 
dissipated and reproduced, for the researches of Prof. Andrews 
(Chem. Soc. J., 1870, p. 74), ‘On the Continuity of the Gaseous and 
Liquid States of Matter,” have told us that at a temperature of 88° F., 
or 30°92° C., liquid carbonic acid becomes a gas, and a pressure of even 
300 or 400 atmospheres will fail to condense it to liquidity. I had 
almost completed my experiments, and had drawn my own conclusions, 
before finding that in 1823, Sir David Brewster (Trans. of the Roy. 
Soc. of Edin., vol. x, p. 1) investigated the matter, and announced the 
discovery of some new liquids in the cavities of several minerals, 
which were characterised by the following properties: great mobility, 
slight adhesion to the walls of the cavities, especially their great expan- 
sion on warming, and their small refractive power. These liquids 
were colourless and transparent. When a cavity containing such a 
fluid was warmed, that which might be either a vacuity or an air- 
bubble, and was usually present, became smaller and smaller, by reason 
of the rapid expansion of the liquid, and at last finally disappeared. 
Brewster measured the temperatures at which this expansion of the 
fluid and disappearance of the bubble occurred, and it is desirable that 
these numbers should be quoted :— 


1. Topaz, from New Holland .......... 745° F. 

2. Blue topaz, from Aberdeenshire ...... 74° to 82°F. 

3. Colourless topaz, Brazil ............ 79°5° BF, 

4, Topaz, New Holland............000- 79°75° F. 

5. Topaz, New Holland................ 81:75° F. 

6. Colourless topaz, Brazil.............. 83°75 F. 

7. Chrysoberyl, Brazil ............00s- 83°25° F. 

8. Quartz, from Quebec, different cavities 76°-80°-125° F. 
9. Amethyst, Siberia.......... seseveee 83°25° F. 


With but one exception it will be seen that these temperatures are 
all below 88°F. From the mean of many experiments it was found 
that the expansion cf the liquids between 50° and 80° F. was 32 times 
greater than that of water, and that the refractive power was much 
less. Thus taking the refractive index of water at 1:3358, the liquid 
in topaz gave an index of 1°2946, and that in amethyst, 1°2106. 

Now Simmler (Pogg. Ann., vol. cv, p. 460), in 1858, offering an 
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interpretation of Brewster’s observations, concluded that in some 
cases at any rate, the expansible liquid was carbon dioxide, and compar- 
ing Thilorier’s co-efficient for this liquid with that which Brewster 
estimated from the expansion of the liquids in crystals, he found them 
to be almost identical; but it is doubtful, as will be seen presently, 
whether this can be regarded as satisfactory evidence of the nature of 
the liquid. In 1869, Sorby and Butler published conjointly an 
account of their researches on the structure of rubies, sapphires, dia- 
monds, and other minerals. Further observations were made by them 
on fluid-cavities; the rate of expansion between 0° and 30° C. of the 
liquid contents of a cavity in sapphire was measured, and compared 
with that of liquid carbon dioxide, as determined by Thilorier, 
between these two temperatures, and found to agree so closely, that 
they believed the error might easily be due to a difference between the 
thermometers, and they concluded that their liquid was carbon dioxide 
(Proc. Roy. Soc., vol. xvii, p. 299). 

There is one important fact which cannot be reconciled with this 
conclusion, namely, that the fluid could be heated up to a temperature 
of 42°C. (108° F.). Thilorier has shown that the expansion of liquid 
carbon dioxide between 0° and 30° C., is such, that 100 volumes become 
145. Sorby found that 100 volumes of the liquid he examined 
became 150° at 30°C., 174 at 31°C., and 217 at 32° C. 

I will now return to my own observations. To determine the critical 
point of the new fluid, immersing the slide in water of known tem- 
perature, removing, wiping it hastily, placing it on the microscope 
stage, and instantly examining it, seemed preferable to any other mode 
of operating. 

Specimen A. 1st Experiment.—The liquid in the two cavities had 
disappeared completely at 36°C.; the cavities appeared empty, but the 
liquid returned after a short interval. 2nd Experiment.—The liquid 
had totally disappeared at 31°5°, and returned on cooling. 3rd.— 
The liquid was invisible at 31°, but returned almost immediately 
after contact with the microscope stage. 4th—At 31° there was 
no liquid to be seen, but it was observed to be filling in immediately 
afterwards. 5th.—Again at 31° did the liquid vanish. 6th.—At 
30°75° the margin of the liquid was visible, but was not so sharply 
defined or so high up in the cavity as it afterwards became. 7th and 
8th Experiments.—On being warmed almost to 31°, the liquid was 
still visible, but the margin became more distinct immediately after- 
wards. 9th.—At 81°5°, liquid invisible. 10th—At 31°, upper 
portion of the liquid invisible; lower one not. 11th—The liquid 
invisible at 31°, in the upper cavity, but not in the lower. 12th— 
At 30°75° the liquid was seen in the larger cavity; the quantity, 
however, increased to treble immediately afterwards. 13th.-—At 31° 
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the upper cavity appeared empty; the lower one full. It is evident, 
then, that the critical point lies between 30°75 and 31°C. The 
' critical point of pure carbon dioxide, as determined very precisely by 
Andrews, lies at 30°92° C., or very nearly 87°7°F. Hence I conclude 
that the identity of this liquid with carbon dioxide is established in a 
most convincing manner. It was noticeable that in whatever position 
the slide was placed, the liquid generally condensed on the same spot. 
Varying the method of heating the liquid by applying a hot wire to 
the surface of the quartz, I discovered what was at first by no means 
apparent, namely, that the upper and lower cavities were connected by 
a small fissure, and that water occupied the intervening space; the 
upper cavity was then seen to have the shape drawn in Fig. 3, and 
marked a. This presence of water, no doubt, determined the place of 
condensation, so that no matter what the position of the specimen, the 
carbon dioxide always condensed on the surface of the water, because 
of its adhesion to this fluid being greater than to the quartz. The 
concavely curved surface of the carbon dioxide is due to adhesion to 


Fia. 4. 


Fig. 3. 


the moist sides of the cell; the convex curvature indicating where the 
two liquids are in contact is caused by the greater adhesion of the 
water to the same surface. Before the specimen had been heated in 
such a way as to drive the liquid from the smaller into the larger 
cavity, it contained more of the carbon dioxide than has collected in 
it since, and it was noticed on two or three occasions, that the action of 
heat was to diminish the gas-bubble very rapidly, by expansion of the 
liquid, until it had the appearance shown in Fig. 4; the bubble then as 
quickly increased in size, by contraction of the liquid to its original 
dimensions, when the source of heat was removed ; likewise, when the 
heat was continued, the gas-bubble increased by vaporisation of the 
liquid, as in Fig. 2. The appearance caused by the expansion and con- 
traction resembled the dilatation and contraction of the pupil of the 


LIQUID CARBON DIOXIDE IN MINERAL CAVITIES. 141 


eye, and to this motion Brewster compares a similar effect of heat 
on the liquid in topaz. 

Since the connection between the cavities has been made by ex- 
cessive heating, the expansion and contraction cannot be shown; the 
liquid at once begins to vaporise, when warmed, and even boils, as is 
shown in Fig. 4. The following observation of Thilorier explains 
this. When a tube containing liquid carbonic acid is one-third full, 
at 0° C., it constitutes a retrograde thermometer, in which increase of 
temperature is shown by diminished volume, consequent on the 
vaporisation of the liquid, and vice versd, while if the tube be two- 
thirds full, a normal thermometer of great sensitiveness is the result, 
the liquid expanding by heat in this case (Ann. Chim. Phys. [2], lx, 
249). 

This furnishes some evidence against the liquid in sapphire, exa- 
mined by Sorby and Butler, being carbonic acid, because the cavity 
was very considerably less than half-full at 0° C. hence, instead of the 
liquid expanding to fill the entire cavity, it should have vaporised, and 
become smaller in bulk. 

Very careful observation several times repeated has shown that on 
the approach of a warm substance, causing the liquid in the larger 
cavity to be vaporised gradually, the curvature of the surface in con- 
tact with the gas becomes reduced very much, and at the same time 
rendered less plainly visible, as shown by 8, Fig. 3. 

There was also noticed a faint flickering shadow in the point of the 
cavity, when the liquid was about to condense. 

I need scarcely remark that Professor Andrews has noticed such 
effects during the vaporisation and condensation of liquid carbon di- 
oxide. In the same section of quartz there were observed upwards of 
fourteen smaller cavities, containing liquid carbon dioxide, together 
with water in different proportions. There are two such cavities 
shown in Fig. 1; in each case the space marked a contains carbon 
dioxide as gas; b the same substance liquefied and floating on the 
water, which being indicated by c, is seen to be occupying the remain- 
ing space. 

As Thilorier has shown, the specific gravity of liquid carbon 
dioxide is 0°83 at 0° C., and 0°6 at 30°C., water being taken as unity. 
The constant position of this liquid in the cells being uppermost is in 
accordance with this. Its critical point was always within 0°5° of that 
of carbon dioxide. 

The bubbles, or what appeared to be bubbles in water cavities were 
seen to be excited with a very lively motiop on the approach of a hot 
wire, from which they were repelled to the farthest limits of their 
cavities. This movement was not seen when liquid carbon dioxide 
was present. 
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This curious motion has been observed by Mr. Sang, of Edinburgh, 
in the fluid cavities of calc-spar. A variety of experiments with thin 
layers of water and oil, and with capillary tubes containing these and 
other liquids, were conducted by himself and Dr. Hunter. They 
were unable to decide whether it is dependent on actual contact, and 
due to unequal heating of the adjacent solid, or owing to a true repul- 
sion between the colder fluid and the warmer solid, independent 
altogether of contact. The instantaneous movement of the fluid, 
when a warm body is brought near to without touching the spar, 
favours the latter interpretation of the phenomena, but the former 
‘interpretation seems to be more in accordance with the other variations 
of the experiments.—(Proc. Roy. Soc. of Edin., 1872-73, p. 126.) 

Specimen B. Quartz. Many cavities were seen, containing water 
only. 

Specimen C. The same. 

Specimen D. Quartz. At first only three cavities containing two 
fluids were noticed ; the lighter liquid was identified with liquid carbon 
dioxide. A closer examination showed an immense number of water 
cavities containing the two liquids, the carbon dioxide being often in 
extremely minute proportion. 

Specimen E. A fine piece of quartz from Ceylon, cut by Mr. Norman 
for myself, proved to be crowded with fluid cavities, some of large size, 
but none containing anything beyond water. 

Specimen F, quartz, kindly lent by Mr. Browning, contained a fine 
water cavity, with a bubble, which easily moved about as the micro- 
scope stage was rotated. There were noticed also several smaller 
cavities, three of which contained liquid carbon dioxide, as well as 
water. 

Specimen G was a quartz crystal from Poretta, near Bologna, kindly 
placed at my disposal by Mr. Lettsom. It contained a large cavity, 
with only one liquid, and an easily movable bubble of air; this liquid 
was unaffected at 40° C., and therefore was not carbon dioxide. I was 
quite prepared to find the critical temperature of the liquid in mineral 
cavities varying a little from that of carbon dioxide, on account of ad- 
mixture with atmospheric air, or some other incondensable gas: for on 
communicating with Professor Andrews, he kindly referred me to a 
recent continuation of his well known researches ‘‘On the Physical 
Properties of Matter,” in which he has established the fact of the 
lowering of the critical point of carbon dioxide by such an admix- 
ture. I have not yet, however, found it necessary to refer to this. 

Geissler has very ingeniously proved the presence of carbonic 
acid in quartz by breaking the specimen in a vacuum tube, and passing 
a spark through the liberated gas, which yielded the characteristic 
spectrum. I have come to the conclusion that the only practicable 
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method of identifying the liquid contents of mineral cavities is by 
means of the critical point, and I am inclined to believe that the 
liquid in some of Messrs. Sorby and Butler’s specimens, though 
probably a liquid gas, is not carbon dioxide.* The refractive indices 
of such remarkably expansible liquids cannot serve to identify them, 
since they would alter so considerably by change of temperature : hence 
we cannot draw conclusions in the case of those liquids examined by 
Brewster, the temperature at which his observations were made 
being stated generally as about 60° F. Should I have the opportunity 
of examining other specimens of minerals, I am hopeful of being able 
to make some further observations of interest to the Society. 

To explain the formation of these fluid cavities, the following evi- 
dence is of service. The silica is deposited from an aqueous solution, 
as shown by the water cavities found in great abundance in it, and 
moreover (following the reasoning of Mr. Sorby, applied to similar 
cases, Phil. Mag., vol. xv, p. 153), at the time of its assuming the 
solid state, the solution endured a high temperature. The hot springs 
of Iceland and of New Zealand constantly give large deposits of silica ; 
more particularly is this so in the latter country, where a considerable 
formation, resembling chalcedony, surrounds the hot lakes. Now Bis- 
chof’s experiments (Chemical Geology, 1858 ; English edition, vol. i, 
pp. 6 and 7) have shown that even such intractable materials as granu- 
lar limestone and powdered quartz yield carbon dioxide, in presence of 
boiling water. Hence the contact of a carbonate with a hot silica 
solution, would, under considerable pressure, liberate carbon dioxide, 
which would form cavities along with water, and on cooling condense 
to the liquid state. Judging from what takes place in the laboratory, 
when silica in solution is brought into contact with carbonates, namely, 
a gelatinisation of the substance, it requires no stretch of the imagina- 
tion to believe that a similar action occurs in nature, causing the im- 
prisonment of the liquid. The product in the one case is crystalline, 
and in the other colloid, but then this may result from the conditions 
of pressure under which the change takes place being different. It is 
indeed conceivable that the action of a carbonate on a silica solution 
under a high temperature and pressure may resemble in some degree 
the action of a crystal on a supersaturated solution. 


* Since the reading of this paper, Mr. Butler has very kindly shown me his 
unique specimens collected from many thousands of sapphires and rubies. The ob- 
servations I made led me at once to reverse this opinion. I hope to allude to this 
on another occasion. 
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ViI.—On certain Bismuth Compounds. 


By M. M. Parrtison Morr, Assistant Lecturer on Chemistry. The 
Owens College. 


THE compounds of bismuth which I have examined are—(1.) Bismuth 
trichloride; (2.) Bismuth tribromide; and (3.) so-called Bismuthic 
acid. 


1. Preparation of Bismuth Trichloride. 


This compound may be very easily prepared in a state of purity by 
passing dry chlorine into a retort which contains powdered bismuth; 
the retort is tilted upwards, and the tube which conducts the chlorine 
is connected with the beak of the retort. In order to avoid the intro- 
duction of moisture from the air, a tube passes through a tightly 
fitting cork in the tubulus of the retort into a drying cylinder containing 
strong sulphuric acid, from whence the excess of chlorine is conducted 
to the draught-chamber. 

Combination readily takes place between the bismuth and chlorine, 
a black fusible compound being first produced ; after a time, the black 


compound gives place to a clear light amber-yellow liquid, which, on 
long-continued but gentle heating, yields a beautifully crystallised 
sublimate of the trichloride. The crystals melt at 225°—230°; 
they may be distilled unchanged in a current of dry carbon di- 


oxide. 


2. Action of Hydrogen on Bismuth Trichloride. 


If the trichloride be gently heated in a current of dry hydrogen, it 
melts and quickly changes colour; a black substance is produced, 
which, upon increasing the heat, is again decomposed, yielding a white 
crystalline sublimate and a black metallic residue. It was difficult to 
obtain the first-mentioned black compound in a state of purity, but the 
numbers obtained on analysis agree tolerably well with those required 
by the formula Bi,Cl. Ina portion of the white sublimate, chlorine 
was estimated : 

0°6347 gram gave 0°83 gram AgCl, and 0:004 gram Ag = 82°57 p.c. 
chlorine; BiCl; requires 33°6 p.c. The black metallic-like residue 
contained no chlorine, and comported itself with reagents similarly to 
metallic bismuth. Hence the action of hydrogen upon heated bismuth 
trichloride results, in the first place, in the production of bismuth 
dichloride, but this is quickly decomposed, with reproduction of the 
trichloride and simultaneous production of metallic bismuth. 
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3. Preparation of Bismuth Tribromide. 


This compound is most easily produced by allowing bromine to 
flow, in successive small quantities, on to powdered bismuth contained 
in a retort with the beak tilted upwards. Much heat is evolved during 
the reaction: when the mass has become cold, a very low flame is 
placed at a considerable distance beneath the retort; the heat is main- 
tained and gradually increased during a period of several days, when 
large, flat, brilliant, golden-yellow crystals form in the upper part of 
the retort, at a distance of an inch or so above the heated mass. 

This compound may also be produced by passing carbon dioxide 
saturated with bromine vapour, over heated bismuth, but the process 
above described yields it in greater quantity and with less expenditure 
of bromine. Bismuth tribromide melts at 210°—215°. 

Estimations of bromine in the crystals, prepared as described, gave 
54°10 and 53°81 p.c. BiBrs requires 53°34 p.c. 

In the preparation of this compound, dark grey crystalline scales are 
generally produced mixed with the yellow crystals of the tribromide. 
These crystals are so admixed with those of the tribromide, that it is 
difficult to obtain a quantity sufficient for analysis in a state of purity. 
0:7088 grm., separated as far as possible from tribromide, gave 
0:7248 grm. AgBr and 0°008 grm. Ag, which is equal to 44°37 p.c. of 
bromine: Bi,Br; requires 43°24 p.c. of bromine. By continued heating, 
these dark grey crystals are gradually resolved into the yellow tribro- 
mide and metallic bismuth. This decomposition takes place at a much 
lower temperature than suffices to decompose the corresponding di- 
chloride. 


4. Action of Hydrogen on Bismuth Tribromide. 


When the tribromide is gently heated in a current of dry hydrogen, 
it melts to a dark red liquid, which then partially sublimes in yellow 
crystals on the colder part of the tube, and is partially reduced to 
metallic bismuth. A lower bromide is, therefore, probably formed, 
but I found it impossible to isolate this compound, as even at a low 
temperature it is decomposed into metallic bismuth and bismuth tri- 
bromide. 


5. Action of Water on Bismuth Tribromide. 


When bismuth tribromide is added to water, it is instantly decom- 
posed, with production of a white insoluble powder. This substance 
was washed until perfectly free from acid, and gently dried; it then 
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had the appearance of a white loose amorphous powder: the following 
numbers were obtained on analysis :— 


(1.) 0°45 gram gave 0°2735 gram AgBr and 0:003 gram Ag. 
(2.) 02812 ,, ,, 0165 ,, AgBr ,, 0°005 ,, Ag. 
(3.) 07468 ,, ,, 05737 ,, Bi,OQ; = 0°549 Bi. 


: Found. 

Calculated for BiOBr. Z. ; 
Br = 26°15 p.c. 26°36 26°39 p.c. 
Bi = 68°63 ,, 68°94 — = 


Bismuth onybromide, BiOBr, is insoluble in water; it is unaltered at 
a red heat: when mixed with charcoal and heated in a stream of dry 
chlorine, it is reduced to bismuth tribromide. 


6. Attempts to prepare a Chloride of Bismuth containing more Chlorine 
than the Trichloride. 


(a.) A quantity of pure trichloride of bismuth was placed in a clean 
dry retort, the beak of which was connected with a chlorine generating 
apparatus, while the tubnlus was connected with a cylinder containing 
strong sulphuric acid. The trichloride was melted in a gentle current 
of carbon dioxide, after which, chlorine, carefully dried by passing 
through strong boiled sulphuric acid, was passed into the liquid sub- 
stance for some hours. No change occurred, the liquid maintained 
its appearance, and on cooling solidified toa mass of white deliquescent 
crystals which melted at 227°. No chloride higher than BiCl, was, 
therefore, produced. 

(b.) A quantity of bismuth oxychloride was prepared by decom- 
posing bismuth trichloride with water and thoroughly washing the 
precipitate. The oxychloride, thoroughly dried at a red heat, was 
mixed with a quantity of previously ignited charcoal (prepared from 
pure loaf-sugar); the mixture again heated in a closed crucible and 
quickly transferred to a clean dry combustion-tube ; another quantity 
of freshly-ignited charcoal was placed in the tube above the mixture of 
charcoal and oxychloride ; and the tube was connected with a T piece, 
one of the limbs of which communicated with a chlorine apparatus, 
while the other was connected with an apparatus for producing carbon 
dioxide. Dry carbon dioxide was passed through the tube, which 
was gently heated for an hour or so; the layer of charcoal was heated 
to bright redness, and chlorine was then admitted, the mixture of 
charcoal and oxychloride being gently heated. A liquid substance 
was produced which volatilised and again condensed in the cold part 
of the tube in the form of very small white crystals. This white sub- 
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stance was collected and the chlorine estimated :—33°15 p.c. was 
found ; BiCl, requires 33°65 p.c. of chlorine. There was, therefore, in 
this process, no higher chloride than BiC]; produced. 


7. Action of Ammonia on Bismuth Tribromide. 


When bismuth tribromide, placed in a porcelain boat, is gently 
heated in a current of dry ammonia gas, it gradually darkens in colour, 
fuses, and at length liquefies ; a rapid action now takes place, even if 
the source of heat be removed. Yellowish-white vapours are pro- 
duced and carried forward to that part of the tube which is perfectly 
cold, where they condense, forming a light-straw-coloured loose 
powder. On again applying heat to the liquefied mass in the boat, 
dark red vapours come off, which almost at once condense to a very 
dark red liquid; when strongly heated, this liquid boils, but the 
vapour condenses again, almost on the same spot; on removing the 
lamp, the liquid solidifies to an olive-green coloured solid, which 
adheres tenaciously to the glass, and can only be removed by breaking 
the tube. After the expulsion of this compound, the residue in the 
boat becomes solid, and remains so even at a red heat; the solid 
substance thus produced has the appearance of minute ash-grey 
erystals, loosely gathered together, so as to form a shining powder 
which can easily be detached from the boat. The main products of 
the action of dry ammonia on bismuth tribromide are, therefore, three 
in number—a volatile, white or light yellow, seemingly amorphous 
powder, an olive-green solid, and a light grey crystalline infusible 
substance. 

(a.) The volatile light yellow powder may, by careful heating, be 
obtained tolerably free from the other products of the reaction; it is 
amorphous, loose, and bulky. When allowed to remain exposed to 
the atmosphere, it takes up moisture. Water at once decomposes it, 
with production of a white substance, probably an oxybromide. The 
analyses of this body were not very satisfactory, owing to the difficulty 
of obtaining it entirely free from the olive-green solid simultaneously 
produced. 

a. 0645 gram gave 0°308 gram Bi,O; = 0285 gram Bi = 
44°19 p.c. 

B. 0314 gram gave 0°3407 gram AgBr, and 0:0013 gram Ag = 
0°1458 gram Br = 46°43 p.c. 


Calculated for BiBr3.3NHs. Found. 
Bi = 41°91 44°19 
Br = 47°91 46°43 
NH; = 1018 9°38 (by difference) 
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This compound readily dissolves in hydrochloric acid, and the solu- 
tion, when gently evaporated and placed over sulphuric acid, deposits 
light yellow tabular crystals, which are very deliquescent and are at 
once decomposed by water. These crystals were collected, dried 
between folds of blotting-paper, and analysed. As I had only a small 
amount at my disposal, I contented myself with determinations of the 
water, and of the chlorine and bromine. 

0°8685 gram dried at 130° lost 0°023 = 2°64 p. e. 
0:2955 gram gave 0°4412 gram mixed AgCl and AgBr. 
nm “ 0286 ,, Ag. 
Calculated for 
BiBr;.3N H,Cl.H,O. Found. 
Br 38°19 37°12 
Cl 16°94 15°29 
H,0 2°87 2°64 


This salt is analogous to the double chloride, BiCl;.3NH,Cl, obtained 
by Deherain (Compt. rend., liv, 724). 

(b.) The olive-green solid cannot easily be obtained pure. It 
appears in the form of hard brittle masses, which are with difficulty 
removed from the glass; it is slightly deliquescent, and is decomposed 
by water. When dissolved in hydrochloric acid, it yields yellow 
crystals of a double salt. On account of the difficulty of purifying 
these crystals, no very satisfactory analyses were obtained. The mean 


numbers determined were :— 
Calculated for BiBr;2NH3. 


Bi = 45°47 43°39 
Br = 47°73 49°59 


The crystals formed by evaporating the solution of this salt in hydro- 
chloric acid were dried with blotting-paper and analysed :— 
0:2692 gram gave 0°379 gram mixed AgCl and AgBr. 
” ” 02433 ” Ag. ; 
0°4285 gram dried at 150° for four hours lost 0°028 = 6°54 p.c. 
™ as “i 165° for one hour ,, 0°040 = 9°34 p.c. 


The last weight remained constant. 
Calculated for 
BiBr;.2NH,C1.3H,0. Found. 
Br = 39:28 38°16 
Cl = 11°62 12°67 
HO = 8°84 9°34 
Déhérain (loc. cit.) has described a salt, BiCl;.2NH,Cl, and 


Nicklés (Rép. Chim. pure, i, 366) obtained the double salt, BiBr;. 
2NH,Br.5H,0. 
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(c.) The ash-grey substance which remained in the boat was 
infusible and non-volatile at a red heat; it had a brilliant metallic 
appearance, and soiled the fingers when handled. This body was non- 
deliquescent, nor was it decomposed by water; it did not evolve 
ammonia when boiled with caustic soda (which indeed appeared to be 
without action upon it), but when it was heated with soda-lime, 
ammonia was given off. At the temperature of a powerful blowpipe, 
it was partially volatilised, yielding light yellow vapours, but it did 
not fuse. As a very small quantity only was obtained, I could 
undertake but a very limited series of experiments with this body. 
It appears to be analogous to one of the products of the action of dry 
ammonia upon phosphorus pentachloride, viz., P;N;Cls. I propose to 
prepare it in larger quantity, and to make a further communication to 
the Society concerning it. 


8. Preparation of so-called Bismuthic Acid. 


A quantity of oxide of bismuth, Bi,O;, was prepared by precipitating 
a boiling solution of bismuth nitrate with excess of caustic potash. 
The oxide was suspended in an exceedingly strong solution of caustic 
potash, and while this was kept at the boiling point chlorine was 
passed into it. After some hours, the colour of the suspended solid 
had entirely changed to reddish chocolate. This solid substance was 
collected, washed with water, then several times with dilute nitric acid 
—1 part of strong acid to about 20 parts of water—and finally with 
boiling water, until the washings ceased to have an acid reaction. The 
substance was then placed over strong sulphuric acid, until it appeared 
perfectly dry ; as thus prepared it presented the appearance of a choco- 
late red amorphous powder ; it was insoluble in water. The following 
results were obtained on analysis :— 


(a.) 1:2497 gram dried at 100° for 2 hours lost 0°0365 gram = 


2°92 p. c. 
12497 gram dried at 100° for 6 hours, no further loss. 
‘. - 120° for 1 hour lost 0°0452 gram = 3°49 
p. ¢ 


(b.) 0°646 gram gave 0°6065 gram Bi,O; = 0°5442 gram Bi = 84°25 


p. ¢. 
(c.) 0°5927 gram gave 0°5245 gram Bi,O; = 0°4707 gram Bi = 79°42 
p. ¢. 


Calculated for HBiO3. Found. 
HO = 3°47 3°49 
Bi = 81°31 81°83 (mean) 
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In a portion of this powder, after drying at 120°, bismuth was esti- 


mated :— 
0°6975 gram gave 0°6510 gram Bi,O; = 0°5842 gram Bi. 


Calculated for Bi,O;. Found. 
Bi = 8400 83°76 p.c. 


Although these numbers seemed to indicate that the chocolate-red 
powder when dried over sulphuric acid, possessed the composition 
expressed by the formula, HBiO;, or H,O0.Bi,0,;, yet the difference 
between the two amounts of bismuth found was too large to be pro- 
perly accounted for by errors of analysis. The appearance of the sub- 
stance also was different from that described by Arppe, in his paper on 
the oxides of bismuth (Pogg. Ann., lxiv, 237, 1845). According to 
this author, bismuthic acid is of a bright red colour. 

As these differences might possibly be due to a small amount of 
potash mechanically retained by the substance, I treated a quantity 
of it with warm strong nitric acid; the colour immediately changed to 
a brilliant scarlet, and chlorine was evolved. The chocolate-red sub- 
stance had therefore retained traces of chlorine. 

The scarlet powder thus obtained was washed until every trace of 
acid was removed, dried over strong sulphuric acid for several days, 
and analysed. 

(a.) 0°1745 gram gave 0°1583 gram Bi,O; = 0°1420 gram Bi. 

(b.) 0°6275 ” 0°5670 " = 0°5088 - 

(c.) 0°8078 - 0°7370 ” = 0°6614 . 

(d.) 0°4350 ,, lost 0°0160 », When heated to 120° for 2 
hours. 

Calculated for HBiO;. Found. 
= 81:31 81:38 81:09 81:87 
H,0 = 3°47 3°68 -- — 


9. Action of Heat upon so-called Bismuthic Acid. 


The water mechanically mixed with the red powder is easily removed 
by drying it over strong sulphuric acid. All the water, whether 
mechanically or chemically combined, is driven off at a temperature 
of 120°, and bismuthic oxide, Bi,O;, remains in the form of a dull red 
powder. In seeking to determine the further action of heat upon this 
body, the following results were obtained :— 


0'419 gram of the substance dried at 120°, heated to 135° for 
2 hours, lost 0°003 gram. 

0'419 gram of the substance dried at 120°, heated to 150° for 
2 hours, lost 0°0055 gram. 
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0-419 gram of the substance dried at 120°, heated to 185° for 
3 hours, lost 0°0075 gram. 

0:419 gram of the substance dried at 120°, heated to 195° for 
1 hour, lost 0°0075 gram. 

0419 gram of the substance dried at 120°, heated to 225° for 
1 hour, lost 0°0100 gram. 

0419 gram of the substance dviod at 120°, heated to 225° for 
3 hours, lost 0°0135 gram. 

0419 gram of the substance dried at 120°, heated to 225° for 
4 hours, lost 0°0135 gram. 


The colour had gradually changed from dull red to light brown 
during the process of heating, this change becoming more rapid at the 
higher temperatures. 

The amount of oxygen which 0°419 gram of Bi,O; must lose in 
order to transform it into the lower oxid® Bi,O,, is 0°0134 gram: in 
the experiment 0°0135 gram was the total loss. On raising the tem- 
perature considerably, the light-brown powder suffered a speedy reduc- 
tion, oxygen was given off, and the pale yellow trioxide, Bi,Qs, 
remained. The action of heat upon bismuthic acid may therefore be 
stated thus :— 


(1.) At 120° one molecule of water is removed, and the residue con- 
sists of Bi,Os, 

(2.) At 150° oxygen begins to be given off, but in small quantities 
only. 

(3.) At 225° the oxide is entirely reduced to the tetroxide, Bi,O,. 

(4.) At a somewhat higher temperature the trioxide, Bi,Os, is pro- 
duced. 


Bismuthic acid is slowly dissolved by strong boiling nitric acid, being 
first of all converted into a pale-yellow powder. 


10. Attempts to prepare Salts of Bismuthie Acid. 


In Arppe’s paper already quoted, mention is made of a potassium 
salt of bismuthie acid having the formula KHBi,O,, and prepared by 
boiling the acid with caustic potash and neutralising the solution with 
an acid. Ihave several times attempted to prepare this salt, but in 
no case have I found the solution obtained by boiling the scarlet 
powder, H,0.Bi.0;, with caustic potash to contain any bismuth. On 
evaporating the solution to a small bulk, caustic potash—mixed with 
potassium carbonate—only was obtained. On adding hydrochloric 
acid to the liquid a precipitate was, it is true, produced, but on ex- 
amination this proved to be nothing but potassium chloride. During 
the process of boiling with caustic potash, the colour of the red sub- 


152 MUIR ON CERTAIN BISMUTH COMPOUNDS. 


stance changed to dark chocolate-red: this dark-red substance was 
collected, washed until the washings no longer reacted alkaline, dried 
over sulphuric acid, and the bismuth contained in it was estimated: 
no concordant results were, however, obtained ; thus on one occasion 
75°26 per cent. of bismuth was the quantity found, while another 
sample prepared at a different time yielded only 68°1 per cent. of 
bismuth: the potash seems, therefore, to be obstinately but mechani- 
cally retained. An attempt to prepare an ammonium salt by boiling 
the acid with ammonia, filtering, and evaporating, also proved fruit- 
less: no bismuth was found in solution. 

On fusion with caustic potash, the red powder quickly lost its colour ; 
on cooling, a light-yellow mass remained from which the whole of the 
potash could only be removed by protracted washing with warm water ; 
the light-yellow powder then remaining gave numbers which showed 
it to be bismuth trioxide, Rj.0s. 

The red powder itself had no action upon moistened litmus paper. 

It seems to me, therefore, most probable that this so-called bismu- 
thic acid is not a true acid, but is merely the hydrated oxide, 
H,0.Bi,0;, inasmuch as it does not combine with metals, when they 
are presented to it in the form of hydroxides, to form salts; if it is 
possessed of any acid properties, they are certainly of the weakest 


description. 
11. General Conclusions. 


(a.) In accordance with the general rule, bismuth bromide is less 
stable than the corresponding chloride: it is much more easily 
reduced by the action of hydrogen to the lower compound of the 
same class. 

(b.) I have not been able to obtain a higher chloride than BiC), ; 
this inability of bismuth to form compounds analogous to those 
formed by the other members of the group of elements to which 
it belongs has been already noticed. We have PCl;, VCl, or 
V:Cl,, NbCl;, SbCl;, and even TaCl;, but the series stops here. 

(c.) So also there is a marked instability about the higher oxides 
of bismuth. The pentoxide is very easily decomposed, a tempera- 
ture of 220° being sufficient to reduce it to the tetroxide: nor is 
the tetroxide itself much more stable, as it is quickly deoxidised 
at a somewhat higher temperature. As the most stable chloride 
is BiCl;, so the most stable oxide of the metal is that which cor- 
responds with this chloride, viz., Bi,O3. 

(d.) The oxides of bismuth are devoid of acid properties: in this 
respect bismuth inclines towards the metals. 
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VIL.—On Bismuthiferous Tesseral Pyrites. 


By Wiitr1aM Ramsay, Ph.D., Principal Assistant in the University 
Laboratory, Glasgow. 


THE specimen which I analysed is one of the unlabelled minerals 
belonging to the Museum of Glasgow University. I cannot, therefore, 
name the locality from which it was brought. 

It presents the appearance of a grey matrix penetrated by small 
white crystals which have a strong metallic lustre. Seen under the 
microscope, it consists of crystals of silica intermingled with the 
metallic crystals. The matrix is calcium carbonate, and may easily be 
removed by treatment with dilute hydrochloric acid. The rock is dis- 
integrated, and a coarse grey powder falls down, in which the micro- 
scope reveals, as before, the presence of crystallised silica and crystals 
with high metallic lustre. Some of the silica had a golden-yellow 
colour, probably due té iron pyrites. When the mineral is heated 
before the blowpipe, vapours of arsenious anhydride are evolved, with 
their characteristic smell of garlic; and the residue imparts a blue 
colour to a bead of borax, indicating cobalt. 

An analysis proved that the powder, after removal of calcium car- 
bonate, consisted of arsenic, bismuth, nickel, cobalt, silica, and traces 
of iron and sulphur, in the following proportions:— 


a II. 
RE Siddha wus 3°93 3°85 
Se a640e8e600 6°92 7°08 
SE “eseses ere 0°62 0°54 
pes 31°58 31°76 
RMN. occ cccces 25°97 25°74 

Sulphur.......... 0°23 — 
eee we 30°43 30°41 
99°68 99°38 


The sulphur was not determined a second time. The silica is in no 
way combined with the metallic crystals, but as they could not be 
separated mechanically I was obliged to analyse them together. 

The sulphur requires 0°2 of iron to form iron pyrites, leaving a 
small amount of iron, which probably replaces nickel. After deduct- 
ing silica and iron pyrites, the metallic crystals are composed of— 
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SE ahha cache bap nndetee 5°66 
EE Mid cd a aheiadceuete 10°18 
St oh PLCC See se dabe sees 0°55 
ho. cevegunehewene. de 46°10 
DEE Giraveh dvexten ceeds 37°64 

100-13 


If the nickel, cobalt, and iron be divided by their respective atomic 
weights, and the numbers obtained added together; and if the per- 
centage of arsenic and bismuth be treated in the same manner, the 
relative proportions in which the two sets of metals exist with regard 
to each other isfound. Thus :— 


Ni. Co. Fe. As. Bi. 
5°66 10°18 055 _ a, ; 46°10 37°64 _ a. 
ee ee eo 


These numbers are to each other nearly in the relation of 1 to 3. No 
simple relation appears to subsist between the arsenic and bismuth; 
they are probably mutually replaceable. The formula of the com- 
pound is therefore (Ni,Co,Fe)(As,Bi)3.5 Wohler (Pogg. Ann., 43, 
592) gives an analysis of tesseral pyrites from Skutterud; he found 
the mineral to contain 20 per cent. of cobalt, and 77 per cent. of 
arsenic. The metallic crystals were also intercrystallised with crystals 
of silica. This is evidently an analogous substance, but I am unaware 
of any arsenide of nickel or cobalt which contains so large a propor- 
tion of bismuth. The crystals are unfortunately too small to admit of 
measurement. 

By taking the specific gravity of the mixture of metallic crystals 
and silica, and afterwards estimating the silica, the specific gravity of 
the crystals was found to be 7°55. 


VIII.—On the Occurrence of Native Calcium Chloride at Guy’s Cliff, 
Warwickshire. 


By Joun Spiuuer, F.C.S. 


In the course of a holiday tour through Warwickshire made in the 
month of September last, I had the privilege of visiting the old man- 
sion and grounds at Guy’s Cliffe, situate on the Avon, about one mile 
from Warwick Castle. At this point the new red sandstone (Keuper) 
crops out in the form of a low cliff, with grass lawn at the foot, 
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sloping down to the river Avon, and at the time of my visit I noticed 
a black slimy exudation upon several parts of the cliff face, which in 
places, and particularly on the river front, presented the appearance 
of having been bedaubed with tar. Occasionally it occurred only in 
patches; but in Guy’s Cave, and other excavated or sheltered posi- 
tions, the walls were uniformly covered with the black slime to the 
height of about six feet, the top line of demarcation being sometimes 
very sharply defined, as though dependent upon the porosity of the 
sandstone strata. The Monks’ Cells, at a higher elevation (in the 
courtyard behind the house), also showed the same indications, and I 
learnt by enquiries on the spot that this was the normal condition of 
the rocks at Guy’s Cliffe. 

Desirous of ascertaining the composition of this black slime, I 
scraped off a sample from the face of the rock, and brought away with 
me likewise a few pieces of the sandstone, on which, although occur- 
ring close by, there were apparently no traces of the dark-coloured 
exudation. Both these substances were submitted to analysis, and I 
have only to remark that inasmuch as my sample of the black slimy 
matter had a few dead leaves and stalks in it, besides living alge, 
hopelessly intermingled, it was impossible to ensure uniformity of 
composition by depending upon the original weights; the analysis had 
therefore to be performed by the system of general (or standard) solu- 
tion,, equal portions being taken for the estimation of the several 
ingredients and the ratios deduced from the products severally 
obtained. Then it was only necessary to add on the water given by 
a direct determination, in a picked sample, to become possessed of all 
the data requisite for the calculation of the percentage quantities. 


The Rock, Guy’s Cliffe. 


A friable, micaceous sandstone. Colour, greyish white. Treated 
for analysis with very dilute hydrochloric acid; the following are the 
analytical results. 25 grams of the rock gave :— 


Sand and mica (insoluble in acids) .... 23°91 grams. 
Alumina and ferric oxide, with a little 

GN 4 bso vacecescdecssessscooscenne 0°31 gram 
Calcium carbonate...........++ joneians 0°50 = ,, 
Magnesium pyrophosphate ........-... 022 ,, 


10 grams of the rock contained a minute trace of soluble chloride, 
but no sulphates. 


ho 


M 
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Composition in 100 parts. 


Sand and mica .......... itches See 
Alumina, ferric oxide, &c. ...... 1:24 
Calcium carbonate...........00% 2°00 
Magnesium carbonate .......... 0°66 
Moisture and loss ......cscccces 0°46 

100°00 


The Saline Deposit, Guy’s Cliffe. 


An unknown quantity was repeatedly exhausted with boiling water 
until no chlorides or sulphates were detected in the washings. All 
the solutions were mixed together, and the residue then consisted of 
disintegrated particles of sandstone and the vegetable dédris already 
referred to. Equal quantities of the filtered solution were taken for 
the estimation of the several constituents as under :— 

I. Precipitated by silver nitrate, gave AgCl ‘98 gram = ‘2424 Cl. 

II. Precipitated by BaCl., gave BaSO, ‘22 gram = ‘0906 SO, 

. Alkali process (in same) gave mixed chlorides ‘108 gram, platino- 
potassium chloride ‘035 gram = °0056 K. 

Ratios deduced, NaCl :0973; KCl :0107. 

III. Solution precipitated by oxalate of ammonium, &c., as usual 
gave calcium carbonate ‘312 gram = ‘1248 Ca; magnesium ype 
phate ‘04 gram = 0085 Mg. 

31 grams (picked sample) lost on heating in a platinum crucible, 
water and vegetable extractive matter, 1°31 gram = 42°25 per cent. 

A trace of nitrate was discovered, but no ammonia, iodine, bromine, 
or heavy metals. A spectroscopic examination, kindly undertaken 
by my friend Mr. R. J. Friswell, failed to detect any ingredient 
beyond those already enumerated. 


Ratios calculated. 


Potassium chloride ........... .eeee 107 parts 
DONE GUUOTNES onc ccc cccccsccoees 973 ,, 
Magnesium chloride................ 336, 
CPONMEEE GRNOTEMO 2... cccccccccccece 2394 ,, 
Calcium sulphate ........eccceceees 1283 ,, 
NE SII. 6 o-vvcccdsccccsevocse trace* 
5093 

Add water, &c., in ratio indicated by 

direct analysis baedapwes pieaves Ge a 

ED inv edad enndnawee 8819 _,, 


* After saturating the metals as above with Cl and SO,, there remains a small 
excess of calcium (about ‘09 per cent.), which is probably present in the form of 
nitrate. 
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Composition in 100 parts (saline deposit). 


Potassium chloride ...... ipbessivddeanne 1:21 
A I doce cecescecewes newee 11°03 
Magnestam Galovids ...o65500ss cecscccess 3°81 
Calcium chloride ...........e: pinsoeeee: ae 
CITIP UIIINE oocesccedsevewevniweds 14°55 
Se MIE inns cetessvessbhiande «». trace 
Water and vegetable extractive matter 42°25 

100°00 


General Remarks. 


As this appears to be the only instance on record of the occurrence 
(away from the sea) of native chloride of calcium in Great Britain, I 
should mention that there are no manufacturing works in the neigh- 
bourhood, nor other obvious means of accounting for its formation 
artificially. Nothing is known as to its origin, but Lady Charles 
Percy, who has long been in occupation of Guy’s Cliffe, informs me 
that she “never remembers to have seen the cliff without it, and that 
the black slime is now apparent, as usual, on the face of the rock.” 
Thus, notwithstanding the long continuance of wet weather during 
the past autumn, the material, if washed away by the rains, is as con- 
stantly renewed. This circumstance would seem to point to the exist- 
ence of hidden salt beds, from which possibly the material may have 
been originally derived. Dana (System of Mineralogy, p. 119) men- 
tions the occurrence of a double chloride of calcium and magnesium 
in the salt beds of Stassfurt, which has been analysed by Rammels- 
berg, and described under the name of Tuchhydrite. Like my speci- 
men, it is very deliquescent, and contains 42 per cent. of water, but 
the composition is altogether different as regards the relative propor- 
tions of calcium and magnesium. The same remark applies to the 
varieties of carnallite analysed by Oesten (ibid.), which contained at 
most 3 per cent. of calcium chloride. Lastly, it may be noted that 
Mr. David Forbes (Phil. Mag., 1866, xxxii, 135) found from 0°33 
to 0°45 per cent. of calcium chloride in certain varieties of native 
nitrate of sodium worked at La Noria, 30 miles east of Iquique, Peru, 
and at an altitude of 3,050 feet above the sea. 


IX.—The Decomposition of Alcohol and its Homologues by the joint 
action of Aluminium and its Halogen Compounds. 


By J. H. Guapstong, Ph.D., F.R.S., Fullerian Professor of Chemistry 
in the Royal Institution, and AL rrep TR1B8, F.C.S., Lecturer on 
Chemistry in Dulwich College. 


In our paper on the joint action of aluminium and the aluminium. 
halogens on water, the fact, among others, was established that water 
is decomposed by these agents, the hydrogen obtained being equiva- 
lent to the metal employed. 

The exact products resulting from the decomposition of water may 
be known @ priori; but with regard to any complex organic body it is 
very different. Alcohol, for example, if it should be decomposed when 
subjected to the action of aluminium and its iodide, might be expected 
to yield either ethyl hydride and aluminic oxide, or hydrogen and 
aluminic ethylate. If the former, the reaction would give an easy 
means of obtaining the hydrides of the alcohol-radicals; if the latter, 
it would add another member to an important class of organo-metallic 
bodies, and possibly supply the means of hydrogenising many organic 
substances soluble in alcohol, without the destructive action of acids 
or alkalis. These considerations induced us to undertake the study 
of the action of aluminium jointly with its halogens on alcohol and its 
homologues. 

Alcohol was found to have no effect on aluminium alone, even when 
boiled with it for some hours. 

2 grams of iodine were dissolved in 20 ¢.c. of absolute alcohol, and 
placed in a flask containing 2 grams of finely-cut aluminium foil. 
Action commenced immediately, the temperature inside the flask 
rising so rapidly as to necessitate agitation in cold water. In the 
course of three minutes the colour of the iodine had entirely dis- 
appeared. 


In 2 minutes 
Next 1 minute 
» 4 minutes 


” 3 


The residue in the flask being now quite solid, 20 c.c. more alcohol 
were added, when gas was again evolved. In 17 minutes from the 
commencement the action ceased, 2184 c.c. of gas having been ob- 
tained. 

In another experiment, the same quantity of materials was em- 
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ployed as in the previous trial, the flask with its contents being from 
the beginning immersed in water at 17°C. In two minutes evolution 
of gas commenced, and the free iodine disappeared in 39 minutes. 


Gas collected during first hour .... 310 c.e. 
- * next $ hour .. 430 ,, 


“ = » ohours.. 1360 ,, 


Evolution continued slowly for 15 hours longer, the total gas col- 
lected measuring 2165 c.c. 

The gas obtained gave complete contraction on explosion with 
oxygen, and burnt with a non-luminous flame, the only product of 
combustion being water, showing that the gaseous product of the 
action is hydrogen. 

The quantity of hydrogen equivalent to 2 grams of aluminium, 
minus the quantity necessary to combine with 2 grams of iodine, is 
2277 c.c. It is evident, therefore, that hydrogen is obtained equiva- 
lent to the metal used up not in combination with iodine. 

Our object in employing free iodine in the experiments just de- 
scribed was simply because it offered the most direct and ready means 
of preparing a known quantity of aluminium iodide. We, however, 
thought it of importance to make the following experiment, with the 
view of ascertaining whether free iodine was necessary to start the 
reaction. 

2-2 grams of aluminic iodide (equivalent to 2 grams of iodine) were 
dissolved in 40 c.c. absolute alcohol, and added to 2 grams of cut 
aluminium foil, the temperature being 17°C. Evolution of gas com- 
menced in 35 minutes. 


0 30, 


~ 
”? ” 15 ” 


when action practically ceased. The temperature rose considerably 
during the reaction. The total gas collected, after allowing for tem- 
perature, &c., measured 2381 c.c., the quantity theoretically obtain- 
able from the aluminium employed being 2452 c.c. 

It is evident from the results of this experiment that alcohol suffers 
decomposition by the joint action of aluminium and its iodide; and on 
comparing it with Experiment I, it is noticeable that the reaction is 
considerably increased in rapidity by the iodine being free, which is 
doubtless to be attributed to the greater disturbing influence exercised 
on the alcohol by the element when free than when in combination. 

The residue left in the flask was pasty and greyish white in colour; 
and as hydrogen is the only gaseous product of the reaction, it is 
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hard to conceive of it consisting of other than aluminic ethylate, 
Al,(C,H;0),, mixed with about one-thirteenth of an equivalent of alu- 
minic iodide, or of one-sixth of an equivalent of aluminic iodo-ethylate, 


Aly} HHO 


Heated to 100° C. it driéd up, so that it could be easily powdered, 
a quantity of alcohol having distilled. On further heating in a paraffin 
bath to 275° C. it became fluid at about 180°, alcohol mixed with an 
oily body containing iodine, and having the odour of ethyl iodide, 
passing over during the whole time. After keeping the fused residue 
at 275° C. until nothing more distilled, 2-407 grams were removed, 
and the aluminium and iodine were determined. ‘4388 aluminium 
and ‘03152 iodine were obtained. Now, since iodine and aluminium 
were originally together in equal quantities, it is evident that the 
2°407 grams of residue must have lost ‘4072 of iodine; and as this 
appeared in combination with ethyl, there can be little doubt that it 
resulted from the decomposition of aluminic iodo-ethylate, thus :— 


Al, { = = Al,O, + 3{ 7 


which would of course add to the residue a quantity of aluminic oxide 
equivalent to the iodo-ethylate decomposed. Calculating the compo- 
sition of the 2°407 grams of residue from its analysis on this hypo- 
thesis, we have :— 


Aluminic ethylate equivalent to the aluminium 
found, minus the metal in the under-mentioned 


ALO, and AL{ (OHO, apa73 

3 
lodo-ethylate equiv. to iodine found .. ee .. 0°0472 
Alumina equiv. to iodine lost. . - a .. 0:1097 
2°3842 


The close agreement of these numbers leaves little doubt as to the 
composition of the solid products of the reaction, and we have other 
grounds for believing in the existence of the aluminic iodo-ethylate 
and its decomposition according to the above formule. These grounds 
we hope to set forth in a future communication. 


Aluminic Ethylate. 


The residue, heated above 275° by means of a gas flame, boiled, and 
at the same time underwent a partial decomposition; a small amount 
of a yellowish-white substance containing aluminium condensed in the 
tube of the condenser; a little liquid containing alcohol and some 
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aluminium compound decomposible by water was found in the receiver ; 
some quantity of gas was collected which contained 86-4 p. c. of an 
olefine; while in the flask after the action, was found alumina and a 
mere trace of iodide. The following equation represents the probable 
action of heat on such a body as aluminic ethylate :— 


Al,(C,H;0)<¢ — Al,O; + 3C.H;HO + 3C.H,, 


which is in accordance with what we obtain by the action of heat on 
our solid residue. 

The foregoing results led us to hope that the ethylate might be ob- 
tained in the pure state by distillation under diminished pressure. 
The residue from the usual quantities of 2 grams of aluminium, 
2 grams iodine, and 40 c.c. alcohol, after heating for some time at 
about 270° C., was gently heated over a gas lamp, a pump connected with 
the condenser tube being kept at work. A quantity of vapour passed 
over which immediately condensed in the tube to a yellowish-white 
solid. The alumina left in the flask weighed only 0°372 gram, which 
shows that 90 p. c. of the metal taken passed over in combination. The 
solid body thus distilled was found to be quite free from iodine. It 
dissolved slightly in absolute alcohol, from which solution water pre- 
cipitated aluminic hydrate. Hot water decomposes it very rapidly, 
alcohol and aluminic hydrate being the products of decomposition. It 
melts at 115° C., and boils somewhere about the limits of the mercn- 
rial thermometer. Exposed to the ordinary air it quickly decomposes, 
alumina and doubtless alcohol being produced. 

1:062 gram dissolved in dilute nitric acid and precipitated by 
ammonia gave 0°330 Al,O;; the calculated quantity for aluminic ethy- 
late being 0°336. 

In this aluminic ethylate, the existence of which we may now con- 
sider well established, we have the second instance of an organo- 
metallic body containing oxygen capable of distillation, cacodylic 
oxide having been the first recorded. 


It now appeared of interest to ascertain whether in this reaction 
ethyl alcohol could be replaced by other alcohols of the same series, 
and whether the iodide could be replaced by its chlorine or bromine 
analogue. 

Aluminium and aluminic iodide boiled with methyl alcohol for two 
hours gave no result, but on replacing the methylic by amylic alcohol, 
action took place, the course of which is shown by the following 
experiment :—~ 

2°14 grams of aluminic iodide were dissolved in 40 c.c. of amyl 
alcohol, and the mixture added to 2 grams of finely cut aluminium 
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foil. No gas was evolved, or any signs of action in 15 minutes at the 
ordinary temperature ; at 100° C. evolution of gas commenced in 8 
minutes, and the action became so rapid as to necessitate the agitation 
of the flask in cold water. In 10 minutes 1,500 c.c. of gas were col- 
lected, and in 25 minutes more the action ceased, the total hydrogen 
obtained measuring 2,272 c.c., a quantity practically identical with 
what was obtained in the experiments with ethyl alcohol. 

Alcohol boiled with aluminic chloride and the metal for two 
hours underwent no decomposition. The bromide, however, was 
found to bring about its decomposition, but less energetically than the 
iodide, as the following experiment illustrates :— 

1:44 gram of aluminic bromide (equivalent to the iodide employed 
previously) was dissolved in 40 c.c. absolute alcohol, and added to the 
usual amount of cut aluminium foil. In 12 minutes evolution of gas 
commenced, and in the next 60 minutes 160 c.c. had collected; in the 
next 38 minutes $40 c.c. more, and this continued in a diminishing ratio 
for five hours, the total hydrogen obtained measuring 2,275 c.c., 
which is again nearly equivalent to the quantity of aluminic ethylate 
which it is theoretically possible to obtain. 

The reaction just described appears to us to be remarkable in more 
respects than one. We have here a powerful agent for separating 
oxygen and oxy-radicals from their compounds; and we have the 
peculiar fact revealed that a body so stable as alcohol is easily split 
up by the conjoint action of two substances, neither of which singly 
and under the same conditions has the least action upon it. 


X.—Ethyl-phenyl-acetylene. 


By Tuomas M. Moreay. 


Tne hydrocarbon phenyl-acetylene, discovered a few years ago by 
Glaser, has been little investigated, but it appears susceptible of 
yielding some interesting derivatives. I have tried the action of ethyl 
iodide upon its solid compound with sodium, the two substances being 
used in equivalent proportions and mixed with as much anhydrous 
ether as was necessary to give sufficient fluidity to the mass. No re- 
action takes place in the cold, and scarcely any until the mixture is 
heated in sealed tubes to 120°--140°. At the latter temperature it 
proceeds so rapidly that the operation may be finished in a few hours. 
It is necessary to open the tubes carefully, as the pressure is very 
great, owing to a large quantity of a combustible gas which forms: 
it is better, indeed, that this should be allowed to escape occasionally, 
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as there is then less chance of the tubes bursting, and it may be known, 
when no more gas forms, that the decomposition has been completed. 

The products of this reaction were filtered to separate sodium 
iodide, and then distilled. The chief substances formed were a liquid 
which boiled about 200°, and considerably less of a resinous matter 
which did not distil. "When the substance which passed over at 200° 
was purified by two or three distillations, it was a colourless, very re- 
fractive liquid, had a peculiar smell, specific gravity of 0°923 at 21°, 
boiled (uncorrected) 201°—203°, and combined immediately with 
bromine. 

These properties and the mode of its formation indicate that it was 
ethyl-phenyl-acetylene, formed according to the equation— 


C—C,H; C—C,H; 
MT + C,H,I = || + Nal. 
CNa C—C,H; 
This was also confirmed by the three following analyses :— 
Found. Calculated for Cj9Hjo. 
i. II. IT. 
92°33 92°15 92°70 92°31 
8°46 8°22 8°39 7°69 

When heated with fuming hydrobromic acid for a few hours to 
150°, it combined, and yielded a bromide heavier than water, which 
possessed a pleasant peppermint odour. This bromide was washed 
with dilute sodium carbonate, dried and distilled, but by this it was 
partly decomposed, much hydrobromic acid being evolved. The 
monobromide of this hydrocarbon would contain 37°9 per cent. of bro- 
mine, but the distillate was found to contain 10 per cent. less than that 
quantity. It would appear from this and subsequent experiments 
that it was a mixture of monobromide and hydrocarbon. 

From the bromide the alcohol was also prepared, by heating it in 
sealed tubes to 150°—160° with glacial acetic acid and an equivalent 
quantity of silver acetate. The acetic ether formed was a pleasant- 
smelling liquid, which boiled at 223°—230°, and by digestion with 
concentrated caustic potash on the water-bath for a few hours, yielded 
the alcohol. The latter, after several distillations, boiled at 224° 996°, 
It is a colourless liquid, of pleasant smell, combines readily with bro- 
mine, and has at 19° specific gravity 0°985. 

Two analyses were made. 


ae ™ Calculated for C,oH,,0. 


81°49 81°50 81:08 
8°75 8:11 
—_ 10°81 
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It is not yet possible to decide whether this alcohol possesses the 
constitution— 


— ene 
or | 
COHC.H; CHC.H; 


Which of these is correct may appear from further researches | intend 
to make, but the quantity of substance left after the preceding experi- 
ments was too small to continue the investigation. 

I may add that in making phenyl-acetylene by acting on acetophe- 
none with phosphorus pentachloride, some loss of substance was expe- 
rienced .by trying to distil the resulting mixture of chloracetophenone 
and phosphorus oxychloride; the latter distilled over, but the former 
was converted into some solid condensation-product. In subsequent 
operations the mixture was shaken up with a large quantity of water, 
whereby the phosphorus oxychloride was decomposed, and the chlor- 
acetophenone separated as a heavy oil. 

By heating the latter with caustic potash in sealed tubes to 120°, a 
very poor yield of phenyl-acetylene was obtained, as Engler has also 
observed (Deut. Chem. Ges. Ber., viii, 397). It was found better to 
distil it through a glass tube filled with soda-lime and heated a little 
below redness on a combustion furnace. To prevent condensation- 
products forming in the retort, a diminished pressure was also used. 
By this method 20 to 25 grams of phenyl-acetylene were obtained 
from 100 of acetophenone. 


XI.—Narcotine, Cotarnine, and Hydrocotarnine. (Part II.) 


By G. H. Becxert and C. R. AtverR Wricut, Lecturer on 
Chemistry in St. Mary’s Hospital Medical School. 


§ 1. Action of Water on Narcotine Hydrochloride. 


WHEN narcotine is dissolved in 50 parts of boiling water containing 
as little hydrochloric acid as is necessary for complete solution (about 
two or three equivalents), and the liquid is allowed to cool, filament- 
ous silky crystals separate, quite unlike those of normal narcotine 
hydrochloride, and containing a smaller percentage of chlorine; if 
these crystals be recrystallised, or if the normal hydrochloride be dis- 
solved in hot water and the solution allowed to cool, still more basic 
crystals separate, approximating in composition to 7N, HCl (N stand- 
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ing for narcotine, C.,H,;NO;). Although readily dissolved by boiling 
water, these crystals are but little altered by further recrystallisations, 
the product after several crystallisations having approximately the 
composition 8N,HCI. 

Thus, narcotine was dissolved in boiling water containing 2 equiva- 
lents of HCl, and of this five-sixths was neutralised by means of 
standard soda-solution ; by the slow addition of this, amorphous flakes 
were thrown down which mostly dissolved on agitation and boiling, 
leaving, however, some crystalline narcotine undissolved. From the 


filtered liquid filamentous crystals separated, of which 0°3820 gram 
gave— 


00260 AgCl (after drying at 100°).... Cl = 1°68 per cent. 
Calculated for 5N,HCl 1°69 


”? 


On dissolving these in hot water, and leaving the solution to cool, 
similar crystals separated ; of these 0°5600 gave— 


0°0285 AgCl Cl = 1°26 per cent. 
Calculated for 7N,HCl .. Cl = 1:21 


” 

Again, crystallised normal hydrochloride of narcotine was dissolved 
in 50 parts of boiling water; on cooling crystals formed, of which, 
after drying at 200°, 

02980 gram gave 0°016 AgCl Cl = 1°32 per cent. 
After recrystallisation from 50 parts of boiling water, 

0°7490 gram gave 0°0345 AgCl.... Cl = 1:14 per cent. 
After another crystallisation, 


0:2460 gram gave 0°010 AgCl...... Cl = 1°01 per cent. 
Calculated for 8N,HCl = 1:06 


” 


Hence it results that narcotine hydrochloride is, like narceine hydro- 
chloride, split up into basic salts and hydrochloric acid by the action of 
hot water; whilst a portion of chlorine is retained with comparatively 
considerable force. 


§ 2. Action of Ethyl-iodide on Hydrocotarnine. 


When hydrocotarnine was heated to 100° with excess of ethyi iodide 
and absolute alcohol, a product is obtained which, on cooling, becomes 
a crystalline mass. The crystals were recrystallised from 80 per cent. 
alcohol, and formed snow-white micaceous plates, becoming yellowish 
by exposure to air; when dry, they were apparently anhydrous, as 
they only lost a few tenths per cent. at 100°; the dried mass gave the 
following numbers :— 
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0-3840 gram gave 0°5480 CO, and 01690 H,0. 
05230 ,, ,, 08235 Agl. 


Calculated. Found. 
eae 168 44°56 44°74, 
Hx 14 4000900006 20 5°31 5°62 
|} ene 127 33°69 33°43 
tl Seine waannnnee : 14 3°71 —— 
RSET 48 12°73 -— 
Cy2H,sNO3.C,H;I.. 377 100°00 


These crystals were but sparingly soluble in cold water, but dissolved 
more readily in alcohol, especially when hot. On agitation with water 
and freshly prepared silver hydrate, a strongly alkaline aqueous solu- 
tion was obtained which precipitated heavy metals (e.g., lead and 
mercury salts) and absorbed carbon dioxide from the air, giving on 
spontaneous evaporation, crystals readily soluble in water and alcohol, 
but precipitated from the latter solution by ether : these crystals were 
apparently the carbonate, as they effervesced strongly with hydro- 
chloric acid, precipitated barium nitrate on boiling, and gave the fol- 
lowing numbers after drying over sulphuric acid :— 


0°3185 gram gave 0°6355 CO, and 0°2130 H,0. 


Calculated. Found. 
DPatedesedsen te eece Sebqes 348 55°07 54°42 
Hus errr TT ee ee rT eT Pee 48 7°59 7°43 
Ce diidibbd tn 66 eadeeseewe 28 4°43 _ 
Ti deebeseaeesneensedeuse 208 32°91 _ 


(Ci2HisNO; C2H;)2,CO;.4H,0.. 632 100-00 


On agitation with water and silver chloride (freshly precipitated) the 
ethiodide formed the ethylo-chloride, separating on spontaneous evapo- 
ration as feathery crystals which, after drying over sulphuric acid, 
fused at 100° to a glassy mass, becoming crystalline on cooling and 
standing. Of this 


0°2905 gram gave 0°0365 Cl (volumetric) = 12°53 per cent. 
Calculated for C,.H,;NO;,C;H;Cl = 12°44 a 


The platinum salt made from it gave these numbers— 


0:4370 gram gave 0°0945 Pt = 21°62 per cent. 
Calculated for (C;.Hi;NO;,C.H;Cl),PtCl, = 21°69 ad 


In order to see if the crystals formed by the action of ethyl iodide 
-on hydrocotarnine are really the ethiodide of a nitril-base, or a com- 


NARCOTINE, COTARNINE, AND HYDROCOTARNINE. 167 


pound analogous to hydriodide of ethylamine, they were dissolved in 
hot absolute alcohol and shaken with freshly precipitated silver hy- 
drate previously well washed with alcohol; the alcoholic filtrate was 
sealed up in a tube with a large excess of ethyl iodide, and the whole 
heated to 100° for 20 minutes; on cooling, the product deposited 
crystals which were found to be simply the original ethiodide, and not 
the ethiodide of ethyl-hydrocotarnine. 


0°6300 gram gave 0°3920 AgI.......... Iodine = 33°63 per cent. 
The formula C;,.H,;NO;:,C.H,I requires .......... 33°69 ” 
Whilst the formula C,,Hy(C2H;)NO3,C,HsI requires 31°36 = 


Hence it results that hydrocotarnine is a nitril base, and therefore 
that by addition of H, the conversion of cotarnine into hydrocotarnine 
is a reaction parallel with that whereby acetylene is converted into 
ethylene, and not with that whereby hydrocyanic acid becomes methyl- 
amine: in other words hydrocotarnine does not contain in its formula 


the group NH,, nor the group NH. 


§ 3. Action of Ethyl Iodide on Narcotine. 


How has already found (Annalen der Chemie, xcii, 336) that when 
narcotine and cotarnine are treated with ethyl iodide, non-crystal- 
lisable iodised compounds are produced, from which platinum salts are 
obtainable by the action of silver nitrate, hydrochloric acid, and 
platinic chloride, having approximately the composition of narcotine 
and cotarnine platino-chloride respectively ; and hence How concluded 
that the ethiodides of narcotine and cotarnine are not thus formed, 
but that only the hydriodide is produced by the decomposition of the 
ethyl iodide employed. On repeating How’s experiments, however, 
we have been led to entirely different conclusions. 

Narcotine when heated to 100° for half an hour with absolute alco- 
hol and a slight excess of ethyl iodide yields, as stated by How, a 
clear fluid from which, on cooling and standing, crystals of unchanged 
narcotine separate ; if, however, a large excess of ethyl iodide is used 
(3 or 4 times the theoretical quantity) and the action is prolonged for 
2hours at 100° in a sealed tube, perfect conversion of all the narco- 
tine into ethiodide occurs, nothing whatever separating on cooling and 
standing. On exposure to air, the liquid dries up to a varnish-like 
mass. A portion of the alcoholic solution was fractionally precipitated 
by addition of water; colourless tarry masses were thus obtained 
which, after drying over sulphuric acid and finally at 100°, gave the 
following numbers :— 
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Ast. Precipitate 0°5650 gram gave 0°2285 AgI .. I = 21°86 per cent. 
2nd. " 0°5360 ‘s 02215 , . = 22°23 =, 
The formula C.2H.,NO,.C;H;I requires 

whilst C..H,,NO;.HI would require........ oats 


On shaking up this non-crystalline ethiodide with water and 
freshly precipitated silver hydrate, a strongly alkaline aqueous solution 
was obtained necessarily free from narcotine, since that base is prac- 
tically insoluble in water; the silver iodide formed, however, was 
found to contain some narcotine separable by boiling with alcohol and 
filtering hot: hence it would seem that narcotine ethyl-hydrate is very 
unstable, readily splitting up into alcohol and narcotine; that this is 
the case is shown by the fact that on allowing the aqueous solution of 
the ethyl-hydrate to stand over sulphuric acid it dries up, sometimes 
to a varnish, sometimes to a mass of crystals; but in each case, on 
addition of water, a portion refuses to dissolve, this portion being 
made up of minute crystals of narcotine. 

With hydrochloric acid and platinic chloride, the fresh aqueous 
solution of ethyl hydrate of narcotine gave non-crystalline flakes, 
somewhat soluble in alcohol; after drying over sulphuric acid for some 
days, and finally at 100°, one specimen gave these numbers :— 


02085 gram gave 0°0315 Pt = 15:11 per cent. 
Calculated for (C..H.;NO;,C,H;Cl).PtClh, = 15°26 - 
Narcotine hydrochloride (C2,H2;NO;,HC1)PtCl requires 15°95 per 


cent. 


Other specimens, especially if heated to 100° before complete drying 
over sulphuric acid, gave slightly higher percentages of platinum. 
Thus one specimen thus treated contained Pt = 15°56 per cent. 

Unlike most organic ethiodides, narcotine ethiodide is partially de- 
composed by caustic potash; on adding to an alcoholic solution of the 
ethiodide, alcoholic caustic potash and then water, a tarry precipitate 
falls, consisting of bases free from iodine, apparently ordinary nar- 
cotine mixed with the ethyl hydrate, as on treating this precipitate 
with alcohol, part dissolves, leaving crystalline narcotine insoluble: 
the alcoholic solution dries up toa varnish, which on standing becomes 
a mass of crystals, precisely resembling the product obtained by the 
evaporation of the aqueous solution of the ethyl-hydrate over sulphuric 
acid; the platinum salt made from this crystalline mass gave the fol- 
lowing numbers :— 


0°3350 gram gave 0°0505 Pt = 15:07 per cent. 
Calculated for (C.2H2:NO,;,C,H;Cl).PtCl = 15°26 ” 


From these results, it follows that the action of ethyl iodide on nar- 
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cotine is like that on most other bases, viz., combination and formation 
of an ethiodide: narcotine, however, is not wholly transformed into 
ethiodide unless some considerable excess of ethyl iodide is present, 
and the ethiodide and its derivatives have a great tendency to split up, 
losing ethyl and forming narcotine or compounds thereof. In these 
respects, as in the analogous action of water on the hydrochloride, 
narcotine closely resembles narceine (this Journal [2], xii, 109). More- 
over, these two bases are not merely alike in these properties; they 
are capable, as will be shown ina future paper, of giving rise to the 
same oxidation-product, and accordingly have at least a considerable 
portion of their “structures ” identical. 


§ 4. Action of Ethyl-iodide on Cotarnine. 


When cotarnine is heated to 100° in a sealed tube with excess of 
ethyl iodide and a little absolute alcohol, a liquid results, which dries 
up on evaporation, to a varnish-like, very hygroscopic mass; on rub- 
bing this up with water and freshly-precipitated silver hydrate, a very 
alkaline filtrate is obtained, which does not crystallise by spontaneous 
evaporation; on addition of hydrochloric acid till just neutral, and 
spontaneous evaporation over sulphuric acid, a jelly-like, non-crystal- 
line ethyl chloride is left; this yields a flocculent, non-crystalline 


platinum salt, from which the following numbers were obtained :— 


0°4675 gram gave 0°1015 Pt = 21°71 per cent. 
03895, » 9084 ,, = 21°56 . 
Calculated for (Ci2Hi;NO;,C.H;Cl),PtCl = 21°78 me 


Cotarnine platinochloride (C,,.H,;NO;,HCl),PtCl, requires 23°23 
per cent. 

By the action of silver nitrate, hydrochloric acid and platinic 
chloride on the product of the reaction of ethyl iodide on cotarnine, 
How obtained (loc. cit. supra) a platinum salt containing 22°38 per 
cent. of platinum, whence he concluded that this was cotarnine platino 
chloride, and not cotarnine ethyloplatinochloride, as the formula of 
cotarnine was then considered to be C,;3H;;NO;, whence the platinum 
salt required 22°58 per cent. of platinum. The results of Matthiessen 
and Foster, however, have proved that cotarnine is really repre- 
sented by the formula C,.H,;NO;, a result quite corroborated by the 
numbers obtained by us in Part I: hence it is manifest that the pla- 
tinum salt obtained by How really was slightly impure cotarnine 
ethyloplatinochloride, the slightly high value of the platinum being 
probably due to a partial decomposition whilst drying: we have 
found that if the platinum salt be heated to 100° before almost perfect 
desiccation by standing over sulphuric acid for several days, it gives 
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much higher percentages of platinum; two specimens thus treated 
gave 22°41 and 23°14 per cent. respectively: after thorough drying 
over sulphuric acid, however, no appreciable decomposition is brought 
about by heating to 100° for two or three hours. 

From the above results, it may be inferred that narcotine, cotarnine, 
and hydrocotarnine yield definite ethiodides and other ethyl com- 
pounds like most otheralk aloids; and that they are nitril bases. 


§ 5. Action of Acetic Anhydride on Narcotine, Cotarnine and Hydro-— 


cotarnine. 


Nothing but the original bases could be obtained from the products 
of several experiments in which narcotine, cotarnine, and hydrocotar- 
nine were severally treated with acetic anhydride under various con- 
ditions, in the hope of producing acetyl derivatives ; it thence results 
that these alkaloids are not hydroxylated bases, 7.e., the group OH is 
not contained in their formule. 


APPENDIX A. 


Physiological Action of Hydrocotarnine Ethylochloride as compared with 
that of the Hydrochloride. By F. Pirrcer, M.D., L.R.C.P. (Lond.), 
Associate of The Owens’ College. 


TuHE effect of ethylation of hydrocotarnine is somewhat analogous to 
that produced by uniting methyl iodide to strychnine; a most marked 
diminution in toxic properties results, the general action of the ethylo- 
chloride being analogous to that of the hydrochloride, though of a 
much less marked character; doses of 4 decigrams of the ethylo- 
chloride were subcutaneously administered to rabbits, kittens, and 
cats, with but slight effects in the first instances, and little or none in 
the last; whilst the same doses of hydrochloride produced death in 
nearly all cases. 


ApPEeNDIXx B. 


On the “ Structural” Formule of Narcotine and its Derivatives. By 
C. R. ALDER WRIGHT, 


THE experiments made by Matthiessen and Foster (this Journal, 
1863, 342), led to them assigning to narcotine the “structural” for- 
mula— 
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es 


CH; N 


iil , or as it may be written, ) ne 


(CH;)2H ss (.H,0C0.CH, 
0.CH; 


cotarnine being represented by these chemists as— 
0. 


C,,H,0, } O 


J 
CH,.H {N CuHsO¢ 


N.CH; 


the evidence in support of these formule being that cotarnine can give 
rise to methylamine and cotarnic acid (bibasic) C,,H).0;, and to cotarn- 
amic acid, C,,H,;NO,; whilst narcotine forms by oxidation cotarnine 
and opianic acid, which latter gives rise, by further oxidation, to 
hemipinic acid (bibasic), from which, again, methyl iodide (2 equiva- 
lents) and a monobasic acid, hypogallic acid, can be formed by the re- 
action, 


C,9H Oe al 2HI = CO, + 2CH,I oa C;H,O,, 


an intermediate monobasic acid, methyl-hypogallic acid, being also 
obtainable by the action of hydrochloric acid, thus— 


CoH Oe 4- HCl — CO, + CH;Cl a C.H,O,. 


Moreover, narcotine, when treated with hydriodic acid, gives rise to 
three equivalents of methyl iodide, of which the first two eliminated 
are derived from the opianic acid radical, the last being from the cotar- 
nine radical (Matthiessen and Wright, Phil. Trans., 1869, 667). 

On the other hand, Liechti has found, on examining the action of 
hydriodic acid on hemipinic acid (Annalen der Chemie, Suppl., vii, 
129), that instead of hypogallic acid, C;H,O,, two isomeric acids are 
formed, termed by him opinic and isopinic acids, each expressed by the 
formula C,,H,O., his analytical figures for each acid mainly differing 
from Matthiessen and Foster’s, in that they show a lesser amount 
of hydrogen; isopinic acid was considered by Liechti to be identical 
with the hypogallic acid of Matthiessen and Foster, notwithstand- 
ing that the analytical figures did not agree sharply, and that a differ- 
ence of upwards of 30° in the melting point was observed. 

Some doubt being thus cast on the validity of the evidence on which 
the formula of Matthiessen and Foster is based, it appears to be 
desirable that these points should be submitted to revision, and that 
additional evidence should be obtained, if possible, as to the relation- 
ships of the narcotine derivatives to other classes of bodies; and this 
appears to be the more desirable, since we have recently succeeded in 

Nn 2 
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obtaining from narceine an oxidation-product identical with the hemi- 
pinic acid, derived from narcotine, whence it results that these two 
alkaloids have structures alike to some portion of their extent. 
We have, accordingly, as will be described in a, future paper, investi- 
gated anew the mutual relationships of meconin, opianic acid and 
hemipinic acid, and the nature of some of their reactions and decom- 
positions, and have been led, accordingly, to views in some respects 
different from those hitherto held on the subject. 

As regards the formula for narcotine proposed by Matthiessen 
and Foster, it is to be noticed in the first place that some modifica- 
tions must be made before the action of aqueous liquids on narcotine 
can be expressed by the structure adopted ; as shown in Part I of their 
researches (this Journal [2], xiii, 573). This action is such as to 
give rise to opianic acid and hydrocotarnine, the elements of water 
being taken up in so doing. Secondly, that formula indicates the 
possibility of obtaining from narcotine an acetyl-derivative, since the 
group OH is contained in the formula (as it also is in their cotarnine 
formula). We have, however, as shown above, completely failed in 
obtaining from either narcotine, cotarnine, or hydrocotarnine, any 
acetylated derivatives by subjecting them to the action of acetic anhy- 
dride under various conditions, nothing but the original bases being 
obtainable from the products of the reaction. Thirdly, the mere pro- 
duction of methylamine from cotarnine by oxidation, most of the 
product being altogether destroyed, is scarcely sufficient to warrant 
the introduction of the methylamine residue, N—CH,, into the formula 
of cotarnine, and consequently into that of narcotine; the facts that 
methyl chloride or iodide can be obtained from cotarnine, and that 
three equivalents of methyl iodide can be formed from narcotine, tend 
rather to indicate that the group O.CH; should be written, instead of 
N.CH;. It is known that trimethylamine is obtainable from narcotine, 
by the action of potash ; and hence it is clear that the number of methyl! 
groups originally associated with the N symbol, cannot be inferred 
from the nature of the decomposition-products of the alkaloid. 

The experiments above described show that narcotine, as well as 
cotarnine and hydrocotarnine, is a nitrile-base. From these various 
reasons, the following formula appears to be more in accordance with 
the present state of our knowledge of narcotine and its decomposition 
products than that of Matthiessen and Foster. 


[CxHu(CH)ONJ=N 


Co 
| 0.CH 
CiHO¢ ; 
0.CH, 
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while it is not specified whether the O.CH;, or N.CH; group is present 
in the cotarnine radicle; the formula renders account of all reactions 
of narcotine known at present. The action of water is represented by 
the equation :— 


ss iiititaaaall 


Hydrocotarnine. 


" O.CH ’ | On = [CuH.(CH;)0;J=N + 
CHO fame 
O.CH; 


Opianic acid. 


As regards the structure of the trivalent radicle, C;H,0, it has 
already been pointed out by Matthiessen and Foster that, from the 
results which they obtained by acting on hemipinic acid with hydriodic 
acid, the former may be regarded as the dimethylised derivative of a 
dioxyterephthalic acid :— 

CO.OH 

CO.OH 
O.CH; 
O.CH; 

From the formation of an anhydride from hemipinic acid, however, 
by simply heating to about 180° (Matthiessen and Wright, Phil. 
Trans., 1869, 667), it seems more probable that hemipinic acid is 
dimethyl-dioxyphthalic acid, since phthalic acid can yield an anhydride 
by heating, whilst the isomeric terephthalic acid does not do so. 

This being the structure of hemipinic acid, opianic acid is probably 
indicated, as Liebermann and Chojnacki have pointed out (Jahresb., 


COH 
1871, 638) by the aldehydic formula, C.Ha4 6 ¢, from which it re- 
. 3 
0.CH, 


sults that the structural formula of narcotine is 


[Cy.H,,(CH;)O;|=N 


or C,H, 


GO 
COH 

(,1,.2.0.CH, 

NO.CH; 


If, however, the action of hydriodic acid on hemipinic acid be not 
that represented by the equation— 


CipH Oc + 2HI = CO, + 2CH;I + C,H,0,, 
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as would seem to be indicated by the results of Liechti, it results that 
this structure is purely hypothetical. On examining this point we 
have come to conclusions in some respects different from those arrived 
at by Matthiessen and Foster, and also opposed to those of Liechti, 
but we have found that hydriodic acid does produce a product, C;H,O,, 
in virtue of the above reaction, this product being simply proto- 
catechuic acid, the supposed isomeride “hypogallic acid” of 
Matthiessen and Foster being probably a mixture of protocatechuic 
acid with other intermediate products of the reaction. We have ob- 
tained a number of other proofs that the true structure of hemipinic 


CO.0H 
CO.0H 


acid is C,H, O.CH, ° and that, moreover, it is a carboxylated dime- 
. 3 


0.CH 
thyl protocatechuic acid, opianic acid being a carboxylated dimethy]l- 
protocatechuic aldehyde, whilst the lateral chains, COH and OCH,, in 
the narcotine formula are in the same relative positions as these same 
radicals in dimethylprotocatechuic aldehyde. 
As regards the constitution of meconin, this body may be regarded 


COH 
either as a double aldehyde, C,H, oom,’ or as the anhydride of 
O.CH; 
CO\G 
a a q CH./ . 
an alcoholo-acid analogous to salicylic acid, viz., CsH. O.CH, ° 
O.CH; 


of these the latter is far the more probable, inasmuch as meconin 
can be obtained from opianic acid by the action of nascent hydrogen, 
but cannot be again oxidised to opianic acid; whilst the action of 
heated potash breaks up opianic acid into meconin and hemipinic acid, 
just as many aromatic aldehydes break up into alcohols and acids when 
thus treated. Thus :— 
Hypothetical “ hydrate 
of meconin” of 
Matthiessenand Foster. Hemipinic acid. 


CO.OH CO.OH CO.OH 
COH md CH..OH , ,,, ) CO.OH 
2C,;H,. O.CH, + H,0 = CH, 0.CH, + CoH, O.CH; 
0.CH, * O.CH; O.CH; 
Hypothetical “ hydrate 
of meconin.” Meconin. 
CO.OH CO\ 5 
, CH,.0OH _ . CH./% 
and C,H. O.CH; = H.O + C,H. 0.CH, 


0.CH; 0.CH, 
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XII.—Note on Incense Resin. 
By Joun Srenuouss, LL.D., F.R.S., and Cuarzes E. Groves. 


Some time ago Dr. David Shier, late Inspector of Hospitals in 
British Guiana, was kind enough to furnish us with a small quantity 
of this resin, which is also known as “ Gum Hyawa,” or “resin of 
Conima.” It is the produce of the “ Hyawa” or Incense tree (Ivica 
heptaphylla. Aubl.), indigenous to British Guiana, and has a pleasant 
balsamic odour, due to an essential oil, which, however, is present 
in small quantity only. The resin contains but a very small propor- 
tion of extraneous matters insoluble in spirit, but it is very unequal 
in appearance, some portions being of a pale yellow colour and soft 
enough to be moulded between the fingers, whilst others are white and. 
crystalline. 
Coninene. 

In order to obtain the essential oil, the resin was distilled in the 
usual way with a large quantity of water, or a current of steam might 
be employed, and the oil, which came over with the aqueous vapour 
and separated as a thin layer floating on the surface of the water in 
the receiver, was eollected and put aside. After standing some time 
until the suspended water had sunk to the bottom of the vessel, the 
pale yellow oil was subjected to a fractional distillation. The greater 
portion came over between 260° and 275° C., the fraction boiling 
above that temperature having a bluish-green colour by transmitted 
light. In order to purify the hydrocarbon from any oxygenated 
compounds it might contain, the whole of that which came over 
below 275° was digested for several hours with clean metallic sodium ; 
this caused the formation of a brown flocculent substance. The oil 
was then poured off from the unattacked metal, distilled, and again 
digested with sodium, these operations being repeated five or six 
times. The oil was then submitted to a careful fractional distillation, 
when it began to boil at 150°, but the temperature rose rapidly until 
it had reached 255°; the fraction boiling at 255°—270° was then 
repeatedly rectified off sodium, when ultimately about half of it was 
obtained in the pure state boiling constantly at 264°. It may be 
stated that before treatment with sodium, the constant boiling point 
appeared to be in the neighbourhood of 270°. 

The hydrocarbon was submitted to analysis in the usual way, with 
the following results :— 


I, 0°1715 gram of substance gave 0'554 gram carbonic anhydride 
and 0°180 gram water. 


176 STENHOUSE AND GROVES ON INCENSE RESIN. 


II. 0150 gram of substance gave 0°484 gram carbonic anhydride 
and 0°157 gram water. 
Theory. I. Il. Mean. 
C; 60 88°24 83°10 88°00 88°05 
Hs 8 11°76 11°66 11°63 11°65 


68 100°00 


These results agree very nearly with the empirical formula C;Hg, the 
slight deficiency, 0°3 per cent., being no doubt due to the presence of 
a small quantity of an oxygenated oil. This hydrocarbon, therefore, 
in common with many others obtained from similar sources, must be 
regarded as belonging to the.C,;H., group of sesqui-terpenes, and we 
propose to assign to it the name of conimene, as indicating the source 
from which it was derived. 

Conimene is a colourless, mobile liquid which, like the other members 
of the group, is nearly insoluble in water, but readily miscible with 
alcohol, ether, and benzene. It hasa pleasant aromatic odour, and burns 
with a smoky flame. Concentrated sulphuric acid acts strongly on the 
hydrocarbon, much heat being developed when the two are mixed ; 
this is apparently due to the polymerising effect of the acid. The 
product has the same odour as the corresponding compound formed by 
the action of the acid on turpentine. 


Crystalline Resin of Conima. 


The natural resin contains, besides the hydrocarbon, a crystalline 
compound and also an amorphous resin. In order to obtain these, the 
solid residue in the retort remaining after the essential oil had been 
removed by distillation in a current of steam, was dried as far as 
possible, and digested with six times its weight of strong spirit. It 
dissolved almost entirely, and on cooling deposited a mass of silky 
needles of the crystalline compound, mixed with the insoluble extrane- 
ous matter originally present in the resin. The product, after being 
separated from the mother-liquors and washed slightly with cold spirit, 
was dried and dissolved in thirty times its weight of that solvent. 
The hot filtered liquid, on cooling, forms a semi-solid pulpy mass of 
colourless crystals of the nearly pure substance, amounting to about 
20 per cent. of the weight of the original resin. 

The yellow amorphous resin, which is very soluble in spirit, may be 
obtained from the original mother-liquors on evaporation ; it possesses 
no points of any special interest, however. 

The crystals, although apparently pure, still retain a small amount 
of a brown amorphous substance, which may be removed by dissolving 
them in petroleum boiling below 95° (25 parts). The hot-filtered 
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solution on standing slowly deposits the substance in tufts of needles 
of dazzling whiteness. These, after being again crystallised once or 
twice from spirit to remove traces of petroleum, are quite pure.. They 
then melt at 175°; but if the subsequent crystallisation from spirit 
has been omitted, they will be found to melt at 165°—168°; as the 
presence of even a very minute quantity of petroleum lowers the 
fusion point considerably. 
The substance dried at 100° gave the following results :— 


I. 0°1365 gram substance gave 0'428 gram carbonic anhydride and 
0°143 gram water. 

II. 0215 gram substance gave 0°675 gram carbonic anhydride and 
0231 gram water. 

III. 01645 gram substance gave 0°517 gram carbonic anhydride 
and 0°176 gram water. 


Theory. E. II. Iil. Mean. 
85°71 85°51 85°62 85°71 85°61 
11°80 11°64 11°94 11°89 11°82 

2°49 — — — — 
100-00 

These numbers agree pretty well with the formula CyH;,0. It 
would appear that this resin is not possessed of acid properties, as it is 
insoluble in aqueous alkalis, and alcoholic potash does not exert a 
perceptibly greater solvent action on it than alcohol itself. We pro- 
pose to call this neutral crystalline resin icacin, from the botanical 
name of the tree from which it is derived. 

The crystals are insoluble in water, only moderately soluble in 
boiling alcohol or petroleum, but readily soluble in ether, carbon bisul- 
phide, and hot benzene. They are attacked with violence by concen- 
trated nitric acid, dissolving readily in about twelve times their weight 
of the acid, with abundant evolution of nitrous fumes; when these 
cease to be given off, if the product is poured into water, a pale yellow 
flocculent precipitate is produced, which slowly agglutinates to a 
resinous mass. The efforts made to obtain a crystalline substance 
from this were unsuccessful. On evaporating at a gentle heat the 
clear aqueous solution from which the resin had separated, a pale 
yellow mass of the consistence of honey was obtained, which showed 
no signs of crystallisation even after being put aside for some months. 

Icacin dissolves in warm concentrated sulphuric acid with a pale 
brown colour, and when more strongly heated becomes black and 
evolves sulphurous anhydride. 

The natural resin has been employed as a substitute for incense, 
either alone or mixed with other odoriferous gums, and may also be 
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useful for pastiles. It is evident that its usefulness in this respect is 
entirely due to the essential oil it contains, as neither the crystalline 
nor the amorphous resin when heated, per se, gives an odour at all 
resembling that of incense. 


XIII.—On certain sources of Error in the ultimate Anaysis of Organic 
Substances containing Nitrogen. 


By GeorGeE STILLINGFLEET JOHNSON, Daniell Scholar of King’s 
College, London. 


Wuitst making analyses of some albuminoid substances by the method 
of combustion with chromate of lead and freshly reduced metallic 
copper, I was anxious to ascertain whether any nitrous acid had 
escaped reduction by the ignited copper, and on applying the starch, 
iodide of potassium, and sulphuric acid test, I found evidence of abun- 
dant nitrite in the contents of my potash-bulbs. On applying the 
same test, however, to the original solution of potash, this was also 
found to be largely contaminated with nitrite of potassium. 

It now occurred to me that a solution of caustic potash containing 
nitrite would increase in weight when oxygen was passed through it, 
- owing to the production of nitrate, and that, since oxygen gas in greater 
or less quantity passes through the potash-bulbs in almost every 
organic analysis, we should have here a source of error, viz., an increase 
in the weight of the potash solution, not due to the absorption of 
carbonic acid gas. 

In order to test the truth of this explanation, the following experi- 
ment was made:—Through a solution of the same sample of caustic 
potash, oxygen was passed, having been previously purified by being 
drawn through (1) a solution of caustic potash; (2) lumps of pumice 
moistened with oil of vitriol; (3) fragments of solid caustic potash ; 
and (4) strong sulphuric acid. Water evaporating from the potash- 
bulb was arrested by a U-tube containing pumice moistened with 
sulphuric acid. 

The bulb and drying-tube were weighed at intervals of about an 
hour. It was found that an increase of about 1 centigram per hour 
took place, and this slow absorption still continued after the gas had 
passed for 12 hours. 

Hence if very accurate results are required, it is evident that the 
potash employed for the absorption of the carbonic acid must be free 
from nitrite, since otherwise the numbers obtained will be too high as 
regards the carbon of the substance analysed. 
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The second source of error which I bring before the notice of this 
Society has reference to the hydrogen determinations, in cases where 
metallic copper is employed for the analysis of nitrogenous organic 
substances, whether the combustion be performed with oxide of copper 
or with chromate of lead, &c. 

Whilst experimenting with lead chromate and coils of rolled copper 
wire, I noticed that the copper, which had recently been reduced in a 
current of hydrogen, on the application of heat, first became blackened 
on its surface ; but, as the temperature rose, the metal was again deoxi- 
dised, resuming its original brilliancy, whilst at the same time a few 
drops of moisture condensed in the chloride of calcium tube. 

The explanation of these phenomena which presents itself is 
obvious. 

The copper occluded hydrogen (v. Graham, Trans. Roy. Soc., 
1866, p. 432; and Dumas, Ann. Ohim. Phys. [3], viii, 205), which at 
the temperature of the combustion furnace was set free, and this 
reduced the tarnished metal, with production of water. 

If this be correct, here lies a source of error, viz., increase in the 
weight of the chloride of calcium tube, not due to the production 
of water by combustion of the hydrogen of the substance under 
analysis. 

To ascertain how far the accuracy of analysis might be affected, I 
then performed the following experiment :—34'9 grams of rolled copper 
wire was ignited at the blowpipe, and subsequently reduced in a glass 
combustion tube at a red heat, in a current of dry hydrogen gas, the 
reduced metal being allowed to cool in an atmosphere of dry hydro- 
gen. 

As soon as it was cool, the copper was removed with the crucible 
tongs and placed in an air-bath heated to 150° C., where it remained 
for 10 minutes. 

The slightly tarnished metal was now re-introduced into the same 
combustion tube as before, through which a current of dry air had 
been passed in the meanwhile. 

A plug of ignited asbestos was then introduced into the mouth of 
the tube, and a cork bearing a counterpoised tube containing pumice 
moistened with sulphuric acid was adjusted. Dry pure air was then 
passed through the apparatus for a quarter of an hour, at the end of 
which time the pumice tube was found to be unaltered in weight. 

The air was now again passed as before, the temperature being 
raised to redness; the pumice tube was then found to have gained 0:02 
gram in weight. Ina second experiment, in which the same copper 
was employed, and in which all the details were the same, the increase 
in the weight of the pumice-tube was 0°025 gram. 

These experiments show that copper which has been reduced in 
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hydrogen gas at a red heat retains hydrogen until again heated to 
redness, or at least to a temperature above that at which oxidation 
of the metal commences; and hence, if accurate hydrogen determina- 
tions are required, corrections must be made for the weight of water 
evolved from the metallic copperemployed. They are also interesting 
as explaining the fact that the hydrogen determinations usually 
give numbers higher than the truth when chromate of lead and 
metallic copper are employed for combustion, although all precau- 
tions are taken to avoid error due to the access of extraneous mois- 
ture, and although lead chromate is not hygroscopic, at all events to 
the same extent as oxide of copper. 

Special precautions were taken to prevent the accidental introduc- 
tion of extraneous moisture and traces of hydrogen mechanically 
adhering to the copper or to the apparatus, for the reason that Fre- 
senius (in his work on Quantitative Chemical Analysis, 6th edition, 
1873, p. 482) states, that “freshly reduced metallic copper retains 
hydrogen gas,” and directs that “the copper turnings be introduced 
into the combustion tube hot as they come from the drying closet 
(which is heated to 100° C.).” 

In order, therefore, distinctly to prove that the hydrogen occluded 
by the copper is not evolved at so low a temperature as 100° C., and 
is not merely mechanically retained on the surface of the metal, I 
subjected the freshly reduced copper to a temperature of 150°, and 
took care that its surface gave evidence of commencing oxidation. 


ABSTRACTS OF CHEMICAL PAPERS PUBLISHED IN 
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General and Physical Chemistry. 
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Spectra of Vapours. 
By J. N. Lockyer (Phil. Mag. [4], xlix, 320—326). 


Tue author has studied the absorption spectra of certain elements 
volatilised in an iron tube heated in a furnace. The ends of the tube, 
which projected from the furnace, were closed by caps having glass 
plates and side-tubes for the admission of gases, and the furnace could 
be so regulated that various stages of temperature might be produced. . 
An electric lamp was placed at one end of the tube, and a one-prism -_ 
spectroscope at the other. The results were as follows :— 

H, no absorption. N, no absorption. K furnished, separately or 
together: («) the line absorption-line near D ; (8) continuous absorption 
throughout the whole spectrum ; (7) continuous absorption in red and 
blue at the same time, the light being transmitted in the centre of the 
spectrum as with gold-leaf ; (6) continuous absorption clinging on one 
side or the other of the line; (€) a new spectrum. With Na were ob- 
served, separately or together: («) D absorbed; (8) continuous 
absorption throughout the whole spectrum ; (7) continuous absorption 
clinging to one side or the other of D; (é) a new spectrum. Zn, con- 
tinuous absorption in the blue. Cd, continuous absorption in the blue. 
Sb, a new spectrum with channelled spaces and absorption in the 
blue. P, the same. S, channelled-space spectrum. As, probably the 
same. Bi, no absorption. I, channelled spectrum in the green, and 
intense bank of general absorption in the violet, where at ordinary tem- 
perature the vapour transmits light. Hg, no absorption. 

The phenomenon of the absorption clinging on one side of the lines 
is new; it may be described in the case of sodium as a less dense 
widening of the D line towards one or the other end of the spectrum, 
the absorption being of different intensities, and invading a greater or 
lesser extent of the spectrum, in apparent relation to the greater or lesser 
density of the vapour. At times D assumed the appearance of the 
limiting line of a channelled space spectrum, and brilliant spaces 
were also sometimes observed on either side of D. 


R. R. 


Spectra of Gases. 
By B. E. GoupstEIn (Phil. Mag. [4], xlix, 333—345). 
Tats is a translation of the paper in Pogg. Ann., an abstract of 
which has already appeared in this Journal (page 527 of last volume). 
R. R. 
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Electric Conducting Power of Solutions of certain Chlorides 
and of Nitric Acid. By F. Konuravuscn and O. Grorrian 
(Phil. Mag. [4], xlix, 417—425). 


THE conducting power of these liquids is greatly affected by tem- 
perature, with which it directly increases, and in the case of chlorides 
of the alkalis and alkaline earths, a rise of 30° about doubles the 
conducting power. At 18° C. with KCl the conducting power is 
exactly proportional to the strength of the solution, with NH,Cl, 
NaCl, and BaCl, the increase is not so simple, while solutions of CaCl, 
attain a maximum of conductivity at 24 per cent., and those of 
MgCl, at 20 per cent. The best conductor among all salts is NH,Cl, 
and the author infers that a solution of this salt saturated at 100° 
conducts as well as the best-conducting acid at the same temperature. 
A nearly saturated solution of sal-ammoniac may therefore be used 
with advantage to replace acids in voltaic arrangements. 

Nitric acid shows a maximum of conducting power for 18°, when 
it contains 29°7 per cent. HNO;, and it is remarkable that this 
maximum has nearly the same magnitude as the maxima which 
have already been found for sulphuric and hydrochloric acids. 

R. R. 


On Electrolysis. 
By G. JaneczeK (Deut. Chem. Ges. Ber., viii, 1018). 


Tue author considers that in the electrolysis of pure water, hydro- 
gen and hydric peroxide are the proximate resultants, the evolution 
of the oxygen being due to a secondary reaction in which the per- 
oxide is resolved into water and free oxygen. Similarly when melted 
potash, KOH, is submitted to the action of the current, oxygen is 
evolved from the positive pole, whilst at the negative metallic potas- 
sium appears, but no hydrogen. If the experiment is performed in 
a closed apparatus, it is observed after some time that water is evolved 
together with the oxygen, a certain amount of hydrogen being also 
liberated. 

The hydrogen not improbably results from the action of the metal- 
lic potassium upon the melted alkali. 

w. & F. 


Electrolysis of certain Metallic Chlorides. 
By J. H. Guapsrone and A. Trine (Phil. Mag. [4], xlix, 425—432). 


WHEN a copper-platinum couple is immersed in a solution of cupric 
chloride, insoluble cuprous chloride is deposited on the platinum as 
well as on the copper, if the solution be dilute. Zinc-platinum and 
magnesium-platinum couples give rise to more energetic action, and 
metallic copper is also deposited on the platinum. Results in har- 
mony with these were obtained with salts of mercury. Again, 
metallic iron reduces ferric to ferrous salts at ordinary temperatures, 
while platinum by itself has no effect; yet if platinum connected 
with iron be immersed in the ferric solution, the reduction takes place 
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more rapidly, and the reduced salt forms on the platinum also; or if 
a little ferricyanide of potassium has been mixed with the solution, 
the blue colour which indicates the production of a ferrous salt will 
show itself about the platinum as well as about the iron. When 
plates of magnesium and platinum are immersed in ferric chloride, 
metallic iron quickly makes its appearance on the platinum plate. 
With a weak current from a battery passed through platinum elec- 
trodes, ferric chloride is resolved into chlorine and ferrous chloride; 
but with a strong current into chlorine and iron; and this, in con- 
junction with the facts just adduced, shows the analogy between the 
electrolysis effected by an external battery and that arising in the cell 
itself. 
R. R. 


Thermic Formation of Barium Dioxide and of Oxygenated 
Water. By M. Berruetor (Ann. Chim. Phys. [5], vi, 209— 
214). 


Tue author finds that in the union of water and oxygen to firm oxygen- 
ated water, there is an absorption of heat corresponding in amount 
with that disengaged by the decomposition of the substance. But, 
like all compounds formed from their elements with absorption of 
heat, oxygenated water is produced by means of a series of reactions 
in which heat is liberated, the energy consumed in this case being 
drawn from that developed by the transformation of barium oxide 
into barium dioxide, and of hydrochloric acid into barium — 


On Thermic Phenomena which accompany Inversion. 
By G. Fievury (J. Pharm. Chim. [4], xxii, 255). 


THERE is good reason to believe that the inversion of cane-sugar by 
acids is a sort of decomposition of sugar into dextrose and levulose, and 
that heat will be evolved, for water is absorbed. It was found that, in 
mixing 500 grams of dilute hydrochloric acid containing 38 grams of 
pure HC] with a solution of 60 grams of sugar in 30 grams of water, 
heat was evolved. The following table gives the results of two experi- 
ments :— 


> II. 
Minutes. Degrees. Minutes. Degrees. 
Initial temperature ........ — 45°2 — 49°5 
Temperature of mixture after 2 46°8 2 52°71 
1 5 47°0 4 52°0 
10 47:0 6 51°8 
15 46°8 10 51°6 
“ - 22 46°8 14 51°4 
- - — — 23 51:0 


This increase of temperature is not owing to the dilution of the 
hydrochloric acid, for the heat evolved in that case is too small to be 
measured ; besides, the dilution of the sugar solution should have the 
opposite effect. 

W. R. 
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Theory of Crystallisation. By L. pz Copper 
(Ann. Chim. Phys. [5], vi, 275—288). 


THE author thus applies the mechanical theory of heat to the cases of 
a crystallisable liquid cooled to its point of solidification, and of a 
saline solution cooled below its point of saturation. If the liquid con- 
tain a crystal of the substance or salt, the liquid molecules of suffi- 
ciently low temperature—that is, those whose motion is sufficiently 
slow—which encounter the already formed crystal, easily fix them- 
selves on its surface. But if there be no crystal already formed, then 
the formation of the first crystalline element requires the simultaneous 
encounter of several liquid molecules in certain states of motion. This 
encounter being, so to speak, accidental, may not occur fora long 
time, or not at all; but as the temperature is lowered, the number of 
molecules in the suitable condition increases. In the saline solution, 
the chances of the encounter of a sufficient number of molecules are 
diminished by the interposition of the molecules of the solvent, and by 
the modifications of the atomic grouping, which may be induced by 
its chemical action on the dissolved substance. It follows—1l. That 
the time required for spontaneous crystallisation should be shorter as 
the temperature is lower, and in the case of supersaturated solutions, 
as the liquid is more concentrated; and 2. That the time should, in 
general, be inversely as the mass of the fused body or supersaturated 
solution. The author declares that the first deduction is fully con- 
firmed by experiment, but that the second has not yet been rigorously 


verified. 
BR. RB. 


On a Method of determining the exact Solubility of Salts. 
By Henri Lasovux (J. Pharm. Chim. [4], xxii, 249—253). 


A auass cylinder with a small lateral opening, about two-thirds of its 
height from the bottom, is placed inside a bath of tinned iron. A 
syphon-tube is secured in the lateral opening in the cylinder by means 
of a piece of caoutchouc tubing. The lower end of the syphon in the 
cylinder is bent up, and ground to fit a glass stopper; the stopper is 
attached to a platinum wire, which passes up to the top of the cylinder, 
so that it can be removed or inserted at will. The other leg of the 
syphon, on the outside of the cylinder, is surrounded by a tube of 
tinned iron, which communicates with the bath, and the syphon passes 
through a cork, which closes this tube. The lower part of the exterior 
limb of the syphon is provided with a glass stopcock. 

In using this apparatus, the cylinder is filled above the curve of the 
syphon with water, or with the liquid in which the solubility is to be 
determined; an excess of the substance is put in, and the bath is 
heated to the required temperature. The small glass plug is removed 
by means of the platinum wire, and the liquid is allowed to flow 
through the syphon into a measuring flask, standing in water at 0°. 
Any particle of solid which might be drawn over, is held back by a 
plug of cotton in the interior of the syphon. —- 
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Dissociation of Hydrated Salts. By H. Precurand K. Kraut 
(Liebig’s Annalen, clxxviii, 129—149). 


PREVIOUS experimenters in investigating the phenomena of dissociation 
have omitted two important factors, viz., the quantity of the salt, and 
the space afforded to the vapour given off. The temperature of dis- 
sociation of a hydrated salt may be taken as that which extends from 
the beginning of the loss of water to the point at which the vapour 
given off has the same tension as free aqueous vapour, and when, con- 
sequently, the salt has become anhydrous. During the course of de- 
hydration within those limits, a mutual reaction takes place between 
the partially dehydrated salt and the water given off, which pre- 
vents further loss of water, or brings about a state of equilibrium. 
The upper limit of the temperature of dissociation differs for every 
given volume of the vacuum, and for every fixed quantity of salt. 
For a given temperature with a limited vacuum, the tension of a 
hydrated salt depends on its quantity. The tension rises with the 
quantity, and approaches a limit, which, within the dissociation-tem- 
perature, is reached only when the quantity becomes infinitely great. 
If, on the other hand, the temperature and the quantity of the salt are 
constant, the tension is determined by the size of the vacuum. A 
small vacuum necessitates a larger, a large one a smaller tension. 

The apparatus employed by the authors consisted of a modification 
of that of Hofmann for determining vapour-densities. The salts used 
were gypsum, cadmium sulphate, ferrous sulphate, the double sulphate 
of iron and ammonium, ammonium and potassium alum, ammonium- 
magnesium phosphate, and sodium carbonate. 

As to whether the tension (as Debray believes), or the loss of water 
in a vacuum can be used to determine if a part of the water of crystal- 
lisation of a hydrated salt isin a more intimate state of combination 
than the rest, the researches of the authors show that this is the case 
in some salts; but all the factors must be taken into consideration, as 
well as the individual nature of the salt. The behaviour of cadmium 
sulphate in a vacuum at 100° C., shows in the clearest manner that 
this salt contains five-eighths of its water in a weaker state of combi- 
nation than the rest. Experiments with ferrous sulphate show the 
same with respect to six atoms of water. It seems, indeed, as if the 
first two atoms, then the third, and finally six atoms, were retained 
with forces differing from each other, and from the seventh. The 
sixth water-atom also appears to be in a more intimate state of com- 
bination in the double sulphate of ammonium and iron. Alum loses 
over vitriol 18 atoms of water, but in a limited vacuum this amount of 
water could not be extracted even at 100°. This might, possibly, be 
owing to the melting of the alum. Ammonio-magnesic phosphate 
seems also to retain the sixth atom of water more strongly than the 
rest, though this could not be decided with certainty in a vacuum. 
Neither in the case of sodium carbonate did its behaviour in a vacuum 
show: clearly that it parts with 9 atoms more easily than with the 
tenth. Silicates part with their water at too high a temperature for 
VOL. XXIX. ) 
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observations in a vacuum, so that by this means no conclusion can be 


arrived at as to basic water and water of crystallisation. 
G. T. A. 


Action of Solids in Liberating Gas from Solutions. 
By Cuarztes Tomuinson (Phil. Mag. [4], xlix, 302—307). 


THE author maintains that these actions depend upon the fact of the 
introduced solids forming what are practically free surfaces in the 
liquid, and that the reason why chemically clean glass and similar 
substances do not produce the same result is because there is perfect 
adhesion between the surfaces of such bodies and the gaseous solution. 
He scouts the explanation advanced by M. Gernez, who thinks that 
gas can be liberated from a supersaturated solution into a gaseous 
atmosphere only, and that such an atmosphere is retained on the 


surface of solid bodies. 
R. R. 


Note on a New Property of Air. By Coutinr 
(J. Pharm. Chim. [4], xxii, 165—173 and 254—255). 


Ir is well known that if air, saturated with vapour, be rarefied, the 
vapour condenses in a cloud, on account of the diminished temperature. 
But the amount of vapour precipitated is not constant, even when 
rarefaction is the same. This observation led the author to experi- 
ment on the subject. 

The cloud consists of small drops of water, moving in rapid currents, 
which are easily seen by aid of a lens. If the air be allowed to remain 
in the flask for some time before compression, the vapour is not pre- 
cipitated, and the air remains perfectly transparent on rarefaction. 
Or if the air be well shaken with water, the same result ensues. The 
condensation appears to be induced by fine particles of dust, which 
afford a nucleus for the particles of water to condense on; if the air is 
first filtered through cotton-wool, no condensation of water-vapour is 
produced. A trace of tobacco-smoke renders the air extremely active. 
If the air is heated before passing into the flask, it is not rendered 
inactive, but this is probably owing to particles of carbon being drawn 

into the flask. The heated air from a spirit-lamp ora Bunsen’s burner 
requires to be filtered through cotton before it becomes inactive ; the 
first layers of the cotton assume a dark colour, and contain approxi- 
mately zz}05 Of a milligram of carbon. 

If the vapour be illuminated by a candle while condensing, rings of 
colour are seen round the flame, and it is possible to estimate ap- 
proximately the relative amount of suspended matter in air by the 
difference in intensity of the coloured rings. Even in the country, the 
air is active, but during a storm the activity is hardly appreciable. 
Observations made during the winter and summer of 1874 tend to 
show that the air is rather less active in summer than in winter. 
M. Mascart has proved that other liquids, such as alcohol, benzene, 
&c., produce the same results. 
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Ozonised air is very active, and this activity is not destroyed by 
filtration through cotton ; from this it would appear that other courses 
must be looked for to explain the “activity” of air, besides the 
presence of small particles.. A fine platinum-wire, heated to redness 
for a moment, renders air active; the flame of hydrogen has the same 
effect ; and this is not due to arsenic, antimony, or carbon accidentally 
present. If the air be passed through a tube surrounded with Dutch 
foil, and moderately hot, it becomes active. Oxygen, hydrogen, and 
nitrogen become active when they are heated; but in the case of 
hydrogen, care should be taken that it is free from air; the nebulosity 
disappears much more rapidly thanin air. In the three last-mentioned 
cases, the activity of the air is removed by filtration through cotton- 
wool. This would appear to contradict the hypothesis that the nebu- 
losity is due to solid particles. 

Hygienists attribute different properties to air which has been 
heated to a given temperature, and to a mixture of cold air with 
superheated air, although the temperatures of both may be the same. 
These experiments show that this idea is not without foundation. 


W. R. 


Inorganic Chemistry. 


On the Oxidation of Sulphur. By E. Pottacci 
(Gazzetta Chimica Italiana, v, 237—244). 


Tue author, from numerous experiments, both on flowers of sulphur 
and on sulphur precipitated from an alkaline polysulphide, found that 
after being thoroughly washed until free from every trace of suphurie 
acid, and then exposed to the air in a moist state, they became oxidised, 
sulphuric acid being formed. This conversion of sulphur into sulphuric 
acid takes place very slowly at a low temperature, gradually at 35°— 
50°, and rapidly at 65°—70°. The presence of calcium carbonate 
facilitates the production of the acid, but not in any very marked 
degree. Although, in nature, under ordinary circumstances, the sul- 
phuric acid formed by the oxidation of sulphur would undoubtedly 
react on the carbonates present in most soils, yet in some cases free 
sulphuric acid has been found, as in the earth of the well known 
Solfatara at Pozzuoli; at Ajuola also, near Sienna, where there is an 
abandoned sulphur mine, a mineral water exists, which is strongly 
acid, with free sulphuric acid. In a similar manner it has been found 
that the water in several of the caverns of Etna, and of the mountain 
of Zocolino near 8S. Fiore, and at Aix in Savoy, contains free sul- 
phuric acid in solution. The same is the case with the thermal spring 
of S. Filippo in Tuscany. 

lt is known that the water of Aachen does not contain a trace of 
free sulphuric acid, yet it was found to be necessary to replace the 
calcareous stone of which the walls of the pump-room were formed, by 
02 


188 ABSTRACTS OF CHEMICAL PAPERS. 


terra cotta, owing to the disintegration of the stone caused by its 
conversion into calcium sulphate; the ironwork, also, exposed to the 
vapours, is rapidly converted into ferrous sulphate. In a similar 
manner, the curtains of the baths are destroyed by the sulphuric acid 
with which they soon become impregnated. This acid is derived from 
the oxidation of the sulphur produced by the decomposition of the 
sulphuretted hydrogen, and not from the direct oxidation of the sul- 
phuretted hydrogen. 

The author has also made experiments on the comparative rapidity 
with which flowers of sulphur, Sicilian sulphur, and sulphur from 
the Romagna undergo oxidation. Of these the flowers are the most 
rapidly attacked, and the Sicilian sulphur the least so. The facility 
with which these powdered sulphurs become oxidised seems to depend 
on their powers of absorbing air and moisture. 


C. E. G. 


On the Oxidation of Sulphur. By M. Picuon 
(J. Pharm. Chem. [4], xxii, 191—192). 


Tue author brings evidence to prove his priority to the observation 
lately made by Professor Pollacci, that sulphur can combine with 
oxygen at a low temperature, to form sulphuric acid. 


M. L. 


Purification of Carbon Disulphide. By S. Kern 
(Chem. News, xxxii, 163). 


THE liquid is mixed with nitrate of lead and a little metallic lead, and 
poured upon fresh quantities, until, on standing in contact with the 
salt, the latter retains its colour. It is then distilled. 

M. L. 


Modification of Sulphuric Acid by Boiling. By E. J. Maumene 
(Compt. rend., Ixxxi, 575). 


Tue elevation of temperature which occurs when olive oil is mixed 
with sulphuric acid, is greater or less, according as the acid has been 
recently boiled or otherwise. Thus, with acid boiled a few hours pre- 
viously, a temperature of 42° was obtained; whereas with acid that 
had been kept about two months, only 34°5° was reached. No change 
in the optical or other physical properties of the acid revealed the 
existence of this structural modification. 
R. R. 


On Ferric Oxide as a Generator of Nitric Acid, and on the 
Origin of the Nitre in some of the Experiments of Cloez. 
By L. Pesci (Gazetta Chimica Italiana, vi, 307—309). 


Havina observed that nitre very generally effloresces from walls of 
ochreous bricks, the author was anxious to ascertain whether its forma- 
tion was due to the oxidation of ammonia by the ferric oxide to which 


: 
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the colour of these is due. He found that ferric oxide, after being 
exposed to ammoniacal vapours for about six days, at 20°—30°, and 
then exhausted with water, yielded a solution containing both nitric 
and nitrous acids. That this effect was ‘not due merely to the porosity 
of the oxide, was shown by the same effect being produced in an atmo- 
sphere of carbonic anhydride containing ammonia, with partial reduc- 
tion of the oxide. The peculiar fertilizing effects of composts contain- 
ing ferric oxide is due to this property of ferric oxide, and for a 
similar reason ochreous chalk is preferable in forming an artificial nitre 
bed. 

These results induced the author to believe that the formation of 
nitric acid observed in certain experiments made by Cloez was owing 
to the oxidation of ammonia, and not the combination of free nitrogen 
and oxygen. This view was corroborated by the results of some experi- 
ments which clearly proved that ferrous sulphide, in contact with water 
and air, produces ammonia by the action of the nascent hydrogen on 
the atmospheric nitrogen. 


C. E. G. 


Formation of Nitrites by Bacteria. By E. Meuse. 
(Deut. Chem. Ges. Ber., viii, 1214—1215). 


SprinG water containing bacteria and nitrates, but neither ammonia 
nor nitrites, gave, after standing four days, the reaction of nitrous acid. 
This formation of nitrites is prevented by salicylic acid, phenol, benzoic 
acid, alum, and a large quantity of common salt. Water from water- 
works containing also nitrates and bacteria, was not changed on stand- 
ing, but on adding grape-sugar, gum, dextrin, starch, or cellulose, the 
formation of nitrites commenced after a few days. When distilled 
water is boiled with saltpetre and sugar, and sealed up while boiling, 
no nitrites are formed. Putrefying albuminoids also reduce nitrates to 
nitrites. 


C. S. 


Solubility of Magnesium Carbonate in Alkaline Borates. 
By C. G. Wirrstern (Arch. Pharm. [3], vi, 40). 


Macyesium carbonate is dissolved by borates of alkali-metals in the 
cold, but is precipitated when the solution is heated, and re-dissolves 
on cooling. 


W. R. 


An Interesting Formation of Alumina. By Car. Jenu 
(Arch. Pharm. [3], v, 18). 


On rubbing a piece of metallic aluminium with chamois leather im- 
pregnated with mercury, the aluminium swells up into a white excres- 
cence of alumina, owing probably to catalytic action. Mercuric 
— iodide, and oxide, and mercurous chloride produce a similar 
action. 


W. R. 
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Chemical and Spectroscopic Characters of a new Metal, 
Gallium. By M. Lecog pve BorsBaupRran (Compt. rend., Ixxxi, 
493—495). 


On the 27th of August last the chemical examination of a zinc blende 
from the mine of Pierrefitte, valley of Argeles, Pyrenees, gave indica- 
tions of the existence of a new element. 

Zinc does not reduce it to the metallic state, but from solution as 
chloride or sulphate it is precipitated as oxide or a sub-salt. 

From the chloride a small quantity of ammonia precipitates the 
new body, and if the solution also contain zine, it is precipitated before 
the latter. The oxide is soluble in ammonia, even when the metal 
probably exists as a per-salt. 

Sulphide of ammonium throws down the sulphide, insoluble in ex- 
cess. The same is precipitated by sulphuretted hydrogen in presence 
of acetic acid, but not hydrochloric. 

The oxide is soluble in excess of carbonate of ammonia. Carbonate 
of baryta precipitates it easily in the cold. 

The spectrum shows a brilliant violet ray at 417, and a feeble band 


near 404. 
M. L. 


Compounds of Titanium. 
By C. Friepet (Compt. rend., Ixxxi, 889—892). 


THE author obtained dititanic hexchloride by heating to 200° in a 
sealed tube the tetrachloride of titanium with reduced silver. The 
hexchloride was dissolved out from the resulting silver chloride by 
water. It could not be removed by distillation, for at a temperature 
but little above that at which it was formed, the inverse reaction 
occurred, the tetrachloride being reproduced by the reduction of the 
silver chloride. When the hexchloride is heated above 440° in a cur- 
rent of hydrogen, TiC], distils over, and the residue is a black sub- 
stance, TiCl,, a new chloride of titanium. It was found necessary to 
preserve this dichloride in carbonic acid gas; for when it cools in pre- 
sence of hydrogen, it absorbs that gas like spongy platinum, and takes 
fire in the air. It has a very great avidity for moisture, hisses when 
thrown into water, and even takes fire by contact with a drop of that 
liquid. It decomposes water and alcohol, with extrication of hydrogen 
and production of a yellow solution, from which a blue-black precipi- 
tate is thrown down by ammonia. Compounds have also been obtained 
in which bromine replaces in TiC], one and two atoms respectively of 
the chlorine. 
R. R. 


On the Behaviour of sparingly soluble Lead Salts to Ammo- 
nium Acetate, with some theoretical views respecting 
Double Salts. By E. Fierscueur (Arch. Pharm. [3], vii, 193— 
204). 

A LARGE quantity of ammonium acetate takes up only one-fiftieth of 

its weight of lead sulphate, even after some months’ digestion; but a 
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solution of lead acetate in twenty times its weight of ammonium 
acetate is not precipitated by addition of the equivalent quantity of am- 
monium sulphate. If an equal volume of concentrated acetic acid be 
added to a saturated solution of lead acetate, and if the free acetic 
acid be rather more than neutralised with ammonia of sp. gr. 0°920, 
the lead is not thrown down by addition of ammonium suiphate, or 
by sulphuric acid; by this means more than 10 per cent. of lead sul- 
phate may be kept in solution. The precipitation of lead by ammonia 
is also prevented by addition of ammonium acetate. Chloride, bro- 
mide, and iodide of lead are also kept in solution by the same solvent. 
These facts point to the formation of a double salt, which, neverthe- 
less, the author could not obtain in crystals, owing, as he thinks, to its 
deliquescent character. 

The author takes this opportunity of again airing the old views sup- 
ported by Berzelius. He commences by stating that nitrogen is a 
dyad in cyanogen (?), and a pentad in nitric acid. He objects to the 
assumption of the hypothetical group SO, in sulphuric acid, and of COs; 
in calcium carbonate. He states that, according to this view, two dis- 
tinct acids exist in potassium dichromate, viz., CrO, and CrO;(!) He 
brings forward the existence of double silicates, containing no hydrated 
acid oxide, and instances as an important point, the fact that potas- 
sium sulphate is capable of uniting with sulphuric anhydride. 

One fact he instances, however, requires a more satisfactory ex- 
planation than. has yet been accorded to it. This is, that acetic acid 
forms acid acetates. If acetic acid be a monobasic acid, this fact is 
inexplicable, except on the assumption of “ molecular ” combination. 

Advantage may be taken of the solubility of lead chloride in ammo- 
nium acetate in separating lead from silver in argentiferous galena. 
If a considerable quantity of ammonium acetate be added to the solu- 
tion of the one in nitric acid, silver chloride alone is precipitated, the 
lead chloride remaining dissolved. If ammonia be added to a solution 
of lead to which ammonium acetate has been added, iron, aluminium, 
bismuth, &e., are thrown down as hydrates, while the lead is kept in 
solution. Lead sulphate, in presence of sulphates of the alkaline 
earths, may be converted into chromate by heating with a mixture of 
ammonium acetate and potassium chromate. This reaction may be 
applied in quantitative analysis. 


W. R. 


Arsenic Iodide. 
By J. F. Bascocxk (Pharm. J. Trans. [3], vi, 383). 


Tue following process for the preparation of arsenic iodide produces a 
compound of much purer character, and of a more definite composi- 
tion than that obtained by simple combination of the elements. 

A trey ounce of iodine is placed in a vessel containing 8 or 10 
ounces of water, and a current of hydrogen sulphide is passed until 
all colour disappears. The solution is filtered and boiled until the 
hydrogen sulphide is expelled; one-fourth of an ounce of arsenious 
acid is then added, and the mixture heated until the arsenious acid is 
dissolved; it is then filtered, if necessary, and evaporated to dryness. 
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The product is in orange-red scales, of definite composition, and 
capable of combining with its full equivalent of mercury iodide. 
H. J. H. 


Decomposition of the Trichlorides of Antimony and Bismuth. 
By R. Emerson Mactvor (Chem. News, xxxii, 229). 


Ir a concentrated hot solution of antimony trichloride be diluted with 
boiling water until the oxychloride begins to be precipitated, and 
after the addition of a drop or two of strong hydrochloric acid, it be 
allowed to cool, it becomes an amorphous mass of oxychloride, which 
liquefies on warming, and gives on analysis numbers corresponding with 
those required by Sabanejeff’s oxychloride, Sb,Cl,0;, or 28bCl3.5Sb,03. 
When hot concentrated hydrochloric acid is saturated with antimo- 
nious oxychloride, an oxychloride containing less chlorine separates 
on cooling. Bismuth does not behave in the same way. 
M. L. 


Ammonium Molybdate. By N. T. Carrinaron 
(Pharm. J. Trans. [3], vi, 362). 


From an analysis of several samples, the author is of opinion that 
NH,HMo(Q, is the formula of commercial ammonium molybdate. 


H. J. H. 


On a new Oxide and Acid of Uranium. By T. Fairey 
(Chem. News, xxxii, 219). 


On mixing solutions of uranic nitrate and peroxide of hydrogen, a 
yellowish white precipitate is obtained, which, when dried at 100°, has 
the composition represented by the formula UO;.H.O, or some multiple 
of this, since its decomposition with alkaline hydrates shows it to be 
a compound of an oxide UOs, with uranic oxide U,O3.* 

The sodium salt is prepared by mixing a strong solution of uranic 
salt with peroxide of hydrogen (5 per cent. solution) in excess, and 
then adding sodic hydrate till the precipitate is dissolved. 

The use of peroxide of hydrogen in separating and estimating 
uranium is suggested. 

M. L. 


Reduction of Platinum. By G. Vu.pivus 
(Arch. Pharm. [3], v, 417). 


Wuitst attempting to reduce, by means of soda-solution and alcohol, 
the ammonium platinochloride resulting from the action of tin and 
hydrochloric acid on ethyl nitrate, the author used too little soda to 
expel all the ammonia; a yellowish powder was left, apparently un- 
altered ammonium platino-chloride. On igniting this, however, it 
evolved thick vapours, smelling of acrolein and burning brilliantly. 


*U = 120. 
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Apparently, therefore, it contained an alcohol-radical in some form. 
The mass left was spongy platinum, readily soluble in aqua regia. 


C. R. A. W. 


Mineralogical Chemistry. 


Chemical Composition of Mejonite. By Epm. Neminar 
(Jahrb. f. Min., 1875, 747). 


A very carefully selected perfectly colourless crystal of this mineral, 
from Vesuvius, was submitted to analysis, and found to have the 
following percentage composition :— 


SiO.  AlO,; CaO. MgO. NaO. K,O. 4,0. 
43°36 32°09 21°45 O31 135 O76 1:01 = 100°33 


The author believes that the water is a necessary constituent of the 
mineral: he therefore refuses to class mejonite with the anhydrous 
silicates, and assigns it the formula 26Si0,.11A1],0;.14Ca0.Na,0. 
2H,0. 

C. A. B. 


Lievrite. 
By L. Srpécz (Jahrb. f. Min., 1875, 748). 


Tue author considers the formula assigned to Lievrite by Stadeler in 
1866 the correct one, and rejects that proposed by Rammelsberg, which 
made it anhydrous. Sipdécz analysed some splendid well-developed 
lievrite crystals from Elba, which exhibited a brilliant lustre on their 
surfaces and were absolutely free from weathered substance. Sp. gr. 
4037. Composition in 100 parts was— 


SiO. Fe,03. FeO. MnO. Cad. HO. 
29°67 21°26 33°09 0°74 13°33 2°32 = 100°41 


From this result is deduced the formula SiiFe,’’(Fe,)%'Ca,H.O,., 
which agrees exactly with that given by Stiideler to this mineral. 


C. A. B. 


Zonochlorite and Chlorastrolite. By G. Hawes 
(Jahrb. f. Min., 1875, 750). 


ZONOCHLORITE was described by Foote in 1872, and thus named by 
him on account of its banded structure. He further considered it to 
be a zeolite. It is found in Neepigon Bay, onthe north coast of Lake 
Superior, in amygdaloid, with quartz, calcite, and various zeolites. 
H,65 to 7; sp. gr., 3113 (Foote). Hawes has lately examined a 
dark green variety of zonochlorite, which he calls ch/orastrolite. The 
composition of the two minerals in 100 parts was-—— 
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SiO,. Al,O3. Fe,03. FeO e CaO ° 
Zonochlorite .. 35°94 19°41 6°80 4°54 22°77 
Chlorastrolite.. 37°41 24°62 2°21 1°81 22°20 


MgO. Na,O. H,0. 
Zonochlorite .. 2°48 trace 8°40 = 100°34 
Chlorastrolite .. 3°46 0°34 7°72 = 99°77 


These minerals must therefore be regarded as impure prehnite, 
which occurs everywhere in the amygdaloid on the shores of the Lake 
Superior. Chlorastrolite is found on the shore of Isle Royal, also in 
amygdaloid, and as pebble. Hawes examined also thin sections of 
chlorastrolite under the microscope, and found that it was not homo- 
geneous, as the green mass of the mineral was penetrated by a white 
mineral having a radiating structure, which may be epidote, as it often 
accompanies the zeolites in the amygdaloid of that locality. 

Go A. B. 


Pseudomorphous Chlorite after Garnet from Lake Superior. 
By Rapu. Pumpe ty (Jahrb. f. Min., 1875, 748). 


TnEse pseudomorphs very commonly occur in the chloritic state which 
accompanies the magnetic iron ore deposits of Spurr Mountain. This 
slate belongs to the archaic era, and appears as the upper strata in 
the Huron iron ore district. It contains numerous octohedrons of 
magnetite, which are rarely more than half an inch in diameter, also 
pseudomorphs, which occur as well-developed rhombic dodecahedrons, 
sometimes one and a half inches in diameter. If these crystals are 
broken, it is at once perceived that they consist more or less of chlo- 
rite aud unchanged garnet, the latter varying from 5 to 50 per cent. 
In these rhombic dodecahedrons small octohedrons of magnetite are 
sometimes found, both in the garnet and chloritic substance com- 
posing the crystal. A microscopical examination was made of thin 
sections of the crystals, and it was seen that the garnet mass did not 
possess a homogeneous structure, but had a peculiar intricate net-like 
appearance of a bluish-white or white colour. The garnet mass was 
also penetrated by a red earthy substance, which no doubt was hema- 
tite, also by opaque thin laminz. It was observed that the decomposi- 
tion of the garnet crystals commenced along the fine cracks which 
pass through the crystals in every direction, the result of this decom- 
position being the formation of two substances, one having a greenish- 
yellow colour, the other a beautiful green colour, both belonging no 
doubt to the chlorite group of minerals. 
C. A. B. 


Dyscdil in the Ries District. By Hermann FRIcKHINGER 
(Jahrb. F. Min., 1875, 760). 


Brown coal occurs in the Ries district in strata, sometimes in small 
quantity, at a depth of eight to nine metres, in a bluish-grey loam. 
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Dysodil occurs at the same depth as the brown coal, but only in 
thin strata or layers, in the form of black parchment-like leaves, 
which become brown on being dried. These leaves are united together 
by interpolated loam, which thus causes the layers to have a thickness 
of several centimeters. From these layers extremely thin leaves of 
dysodil can be separated by means of a knife, but it is impossible 
to free them entirely from adhering loam: for, if the dry mineral 
is scraped with a knife, dysodil and clay come off together, and 
if washing the substance is attempted, the loam behaves like 
fuller’s earth. Sp. gr. about 1-458. Examined under the micro- 
scope, it exhibits a uniform, finely undulating, gritty structure, 
in which few crystals are discovered. The homogeneous ground- 
mass in which they are found seldom exhibits any signs of organic 
structure. The crystals are tabular, not attacked by acetic or hydro- 
chloric acid, but are rounded off by ether. This action of ether is 
never exceeded, even if the dysodil has been exposed to its action for 
several days, and only partial solution occurs. Dysodil is charac- 
terised by burning easily with a brightly luminous flame, giving 
off a disagreeable odour closely resembling that of burning caout- 
chouc. If cut into thin strips and freed from clay, dysodil burns like 
a wax taper, with a very sooty flame. On submitting the air-dried 
dysodil to destructive distillation, water comes over at 50° C., and is 
eventually completely driven out. At 170° and above it evolves a large 
amount of illuminating gas, which contains 2 per cent. of carbonic 
acid and a trace of sulphuretted hydrogen. The smell of this gas and 
also that of the tar coming over at 220° to 260° recalls that of allyl. 
The tar runs out in deep yellow drops. The reaction of the products 
of distillation of the gas-water and of the oil is decidedly alkaline, 
whence it differs from the products of the destructive distillation of 
brown coal, which are acid. Dysodil coke still retains the parchment- 
hke appearance of the original substance, is black, and gives off a 
further amount of illuminating gas on igniting it in a platinum 
crucible, leaving eventually a reddish-grey ash. 100 parts of crude 
dysodil dried at 100° C. consist of— 


Ash.* C. H. N. s. 0. 4H,0. 
69°464 19353 3:82 0189 0601 5843 0:73 = 100 
Deducting the ash, we get the true composition of dysodil, namely :— 
C. H. N. 8. O. H,0. 
63°39 12°51 0 62 1:96 19°13 2°39 = 100-00 
C. A. B. 


Salite as a Constituent of Rocks. By Exnsr KaLkowsxy 
(Jahrb. f. Min., 1875, 755). 


i] . . . . 
THE occurrence of salite as an essential constituent of crystalline 
schists is worthy of notice. The author observed its presence in the 


* (CaCO,, Al,0; and Si0,). 
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chloritic gneiss between Liebau and Schmiedeberg. Salite occurs in 
small prisms, grains, and microlites; that which is found in gneiss, 
parallel with the direction of stratification, is in longer prisms, and 
that occurring with quartz in rocks is mostly in grains. Cleavage 
parallel to the basal terminal plane, also to the orthopinacoid. In thin 
sections it appears colourless and strongly refracting. exhibiting at 
the same time coloured interference-rings in polarised light. The 
optical bisectrix forms an angle of sometimes 44° with the vertical 
axis, which is the characteristic angle of the augite group. Generally 
salite is of recent formation. Fluid enclosures are common, but 
mineral enclosures have not yet been observed. Salite is, however, 
often enclosed by other minerals, viz., in felspar. It is accompanied 


by chlorite and hornblende. 
C. A. B. 


Kerstanite from Langenschwalbach. By Ernst ZIckENDRATH 
(Jahrb. f. Min., 1875, 753—755). 


THE author carried on a work commenced by Sandberger on the Mica- 
Porphyry of Nassau, whichis found passing through Greywacke in the 
neighbourhood of Adolfseck, Idstein, Heimbach, Lindscheid, &c. 
Petrographic Examination.—Kerstanite is a mixture of oligoclase 
and mica in varying proportions. If mica predominates the mass 
appears compact, with a dark brownish-black colour of plagioclase 
(the name given to the triclinic group of felspars) ; the mass is coarse- 
grained and lighter in colour. The oligoclase has a reddish-white to 
pure white colour, and with a lens the twin-striation is perfectly dis- 
tinct. The mica crystallises in the rhombic system, and has a brown- 
ish-black colour which, however, appears brownish-yellow in thin 
lamine. It melts with difficulty before the blowpipe to a magnetic 
mass, giving the characteristic flame-reaction of potassium. Augite 
occurs nearly always in this rock, but generally partially decomposed, 
with the original form still recognisable. Magnetite occurs in grains, 
apatite in colourless needles. Iron-pyrites is distributed in small 
crystals throughout the whole mass, which is also strongly impreg- 
nated with carbonates. Quartz is also observed, but is difficult to 
detect. Oligoclase, quartz, iron-pyrites, and carbonates occur, some- 
times in isolated crystals; also a green mineral resembling melanolite. 
Microscopical Examination.—For this examination three thin sec- 
tions were taken; the first almost massive; the second fine-grained ; 
and the third coarse-grained ; the last being evidently the most recent 
formation. Large light-coloured felspar crystals were observed which 
exhibited the most splendid twin-striation in polarised light : the light- 
coloured mass of the rock also behaved in the same way. Between 
the felspar appear brown lamine of mica, then thin green particles of 
a mineral exhibiting the crystal-form of augite, but changed into a sub- 
stance resembling melanolite. Magnetite occurs in grains, sometimes 
in pseudomorphs; apatite in long light-coloured needles; quartz is 
disseminated throughout the mass. An analysis of kerstanite was 
made with the following result :— 
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SiO,. Al,O3. Fe,03. FeO. MnO. MgO. CaO. K,0. 
Adolfseck.. 5494 769 958 437 1:53 3:08 S1l 403 
Heimbach.. 53:16 796 924 477 1:23 305 6°64 306 


N,0. H,O. CO, PO; &. Fl. 
Adolfseck.. 2°47 149 432 O91 0°09 0:22 = 99°78 
Heimbach.. 2°97 177 408 1:204 0°17 0°04 = 99°344 


An analysis was also made of the two chief constituents of this rock, 
viz., oligoclase and mica. The first was found to approach nearly in 
composition to the oligoclase described by Delesse out of kerstanite from 
Visembach in the Vosges; the second was apparently an isomorphous 
mixture of different magnesia and potash micas. The author tabu- 
lates the composition of kerstanite as follows :— 


; Adolfseck. Heimbach. 
Oligoclase 32° 37°61 
Mica ‘1 15°88 
Iron-pyrites ‘ 0°32 
Augitic pseudomorphs.......... 30 14°19 
Apatite “{ 2°62 
Magnetite % 4°5 
Carbonates ’ 9°52 

14°67 


102°81 99°31 


The author concludes from his examinations that kerstanite is a 
volcanic rock; it occurs in the lower Devonian formation in Nassau ; 
in the Silurian formation near Brest; and in Gneiss in the Vosges. 
As there is no appreciable difference between kersanton and kerstanite, 
the former name may with perfect propriety be abolished. 

C. A. B. 


On the Microscopic Character of the Old Acid Rocks, with 
regard to the Age of their Volcanic Formation. By Micu. 
Lévy (Jahrb. f. Min., 1875, 756—757). 


Tue author examined a great number of French rocks microscopically, 
and compared his results with those obtained by German workers on 
similar rocks. He considered as ‘“‘ old” those rock-constituents which 
occur in fragments and were first crystallised ; as “‘new” those whose 
consolidation took place after that of the rock. Lévy divides the 
rocks examined by him into various groups as follows :— 


. a. Old granite. 
+. Granite {* Porphyroidal granite. 
Granitoidal elvans. 
Porphyroidal elvans. 


IJ. Elvans and granulite. . 13 


a a. Granitoidal porphyry. 
lil. Anthracitic porphyry. . { b. Black a y"y 


| 
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a. Porphyry with small admixtures of 


IV. Carbonaceous porphyry other minerals. 
b. Porphyry with large crystals. 


a. Quartzose eurite. 


¥. Peemion peophyry .... { b. Brown and violet porphyry. 


ba a. Brown and violet porphyry. 

Ve. Sele perpliyzy -... { b. Pyromerides and Lk we de 
He recognises the period of the formation of the rocks by noticing 
whether their constituents occur in fragments, crystalline masses, or 
as amorphous paste. The older granites contain a crystalline mass of 
recent orthoclase and quartz, whilst black mica, hornblende, oligoclase, 
and orthoclase occur in crystal fragments. The porphyroidal granites 
are mostly fine-grained, the older quartz occurring in pyramids along 
with predominating newer quartz; white mica also occurs largely. It 
is remarkable that apatite occurs as a microscopical constituent in 
these granites. The elvans and granulite show a fully crystalline 
mass composed of orthoclase, pyramidal quartz, and white mica. In 
granitoidal porphyry the white mica disappears altogether ; the felspar 
and quartz are to a certain extent crystallised, resulting in micro- 
pegmatite and micro-granulite. The carbonaceous porphyries possess 
a finer granulitic type, in which no amorphous paste can be observed, 
and exhibit the pyramidal quartz pressed irregularly against the 
lamine of felspar. At the end of the series of carbonaceous porphyries 
traces of an amorphous paste are observable ; then occur for the first 
time globular formations. As the amorphous paste increases in quan- 
tity, it is noticed that the permian porphyries have a globular and 
fluctuating structure, and the triassic porphyries a globular, fluctuating, 
and glassy structure. Lévy concludes from these observations that— 

Ist. The series of acid rocks continues on without interruption in 

the different periods. 
2nd. There is an intimate connection between the texture of the 


rock,and the date of its voleanic origin. 
. C. A. B. 


The Granite Veins of the Granulite Mountains of Saxony. 
By Herm. CREDNER (Jahrb. f. Min., 1875, 751—753). 


Tue results of the author’s investigations are briefly as follows :— 
The Saxon granulite mountains are penetrated by hundreds of granite, 
syenite, and pegmatite veins. Their thickness is inconsiderable, their 
course irregular, and their width trifling, not referable to any law. 
Many minerals enter into the constitution of these veins, each vein- 
formation consisting of a distinct group of minerals. These groups 
are—1. Quartz, orthoclase. 2. Quartz, muscovite, tourmaline. 3. Al- 
bite, muscovite, quartz. 4. Orthoclase, muscovite, quartz. 5. Oligo- 
clase, a little orthoclase, a large amount of biotite, and then quartz. 
6. Orthoclase, perthite, albite, oligoclase, muscovite, biotite, quartz, 
garnet, andalusite, cordierite-pinite, black tourmaline, and apatite. 
7. Orthoclase, quartz, lepidolite, amblygonite, apatite, black and varie- 
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gated tourmaline, topaz and tourmaline-pinite. 8. Orthoclase, oligo- 
clase, hornblende epidote, (pistacite) apatite, orthite, zircon, and 
titanite containing yttria. 9. Oligoclase, epidote, hornblende, garnet, 
quartz, calcite, titanite, iron-pyrites. Some of these vein-minerals 
exhibit unusual and often interesting physical peculiarities; for in- 
stance, the quartz-crystals are characterised by the occurrence of 
rhombic and trapezoidal faces in combination with the usual form of 
quartz ( oP.R.—R), a peculiarity which appears to be due to the accom- 
paniment of tourmaline. The drusy quartz is generally characterised 
by an abnormal terminal development, caused by the growing crystal 
coming in contact with the adjacent faces of another quartz-crystal. 
Felspar exhibiting the characteris‘ics of one of its varieties (perthite), 
is very common in the granitic veins, but can only be discovered by 
the microscope. Black tourmaline is the chief constituent of many 
veins, but it exhibits many gradations of colour. This mineral plays 
a very important part in these rocks, and even occurs independently 
as a crystalline aggregate. Zircon has never before been observed in 
granulite; it has the form oP.c«Po.P.3P3. Several of the horn- 
blendes approach arfvedsonite in appearance. Certain of the titanites 
resemble yttrotitanite, and correspond nearly with the Swedish and 
Norwegian minerals of this name, through being accompanied by 
zircon, apatite, and orthite. Certain of the vein minerals are pseu- 
domorphs, or at all events secondary products; for instance, the 
albite crystals owe their origin to the dissolving out of the soda- 
felspar in the orthoclase containing perthite (the latter mineral being 
the delicate lamine observed in this variety of orthoclase). A part of 
the muscovite arises from the decomposition of orthoclase, and by this 
metamorphosis a portion of silica was set free at the same time, which 
may account for the formation of quartz-crystals. The pinite is de- 
rived partly from the decomposition of cordierite (at Penig), and 
partly from the decomposition of tourmaline (at Wolkenburg). The 
different ¢roups of “ vein-minerals’’ named above do not enter into 
combination with one another, nor do they do so with any neighbour- 
ing rock, but seem to combine rather with certain groups of rocks 
only. In the filling up of the veins, the aggregates of the minerals 
already named exhibit the following structural forms :—-l. Massive, 
fine-grained to pegmatitic structure. 2. Fibrous. 3. Fibrous, the 
individuals converging into a central net-system. 4. Radiating, di- 
verging structure, the masses of fine fibres or individuals diverging in 
the direction of the median-plane of the vein. 5. Symmetrical, stra- 
tified structure. 6. Concentric stratified structure. 7. Closed, drusy- 
form structure. 8. Cellular, drusy structure. 9. Open, fissure-like 
structure. The mass of matter filling these granitic veins was de- 
posited from watery solutions in a similar way to that by which the 
various ores were deposited in the mineral veins, as the structural 
forms of these veins undoubtedly show, and does not owe its origin to 
deposition from mineral springs, but to the partial decomposition and 
solution of the neighbouring rocks by the action of trickling water, 
“ the gradual deposition of the mineral matter thus held in 
solution. 


C. A. B. 
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Chemical Decomposition (Dissociation) applied to the Inter- 
pretation of some Volcanic Phenomena; Synthesis and 
Analysis of a New Mineral from Etna. By O. Stivesrri 
(Gazzetta Chimica Italiana, v, 301—307). 


Tue author made a series of experiments on dissociation, in which he 
found that ammonia passed through a red-hot platinum tube became 
dissociated, the hydrogen escaping almost entirely through the walls of 
the tube, whilst nitrogert and a little hydrogen came out at the other 
end. On employing a glass tube filled with fragments of lava, the 
mixed gases were found to consist of 90 per cent. hydrogen, and 10 
of nitrogen, showing that the lava had retained a portion of the nitro- 
gen. When hydrochloric acid was substituted for ammonia, the lava 
was profoundly attacked, water being given off, and various metallic 
chlorides formed, especially ferrosoferric chloride. On treating the 

ellow mass with water, a white pulverulent mass of silica was 
obtained. This is no doubt the origin of the immense quantity of 
iron chloride found in the lava of recent eruptions; also of the super- 
ficial layer of white silica observed on weathered lava. If after treating 
the lava with gaseous hydrochloric acid, it is heated in a current of 
ammonia, a complex reaction takes place, hydrochloric acid, hydrogen, 
and ammonium chloride being produced, whilst the iron combines with 
a portion of the nitrogen, giving rise to a substance of a metallic aspect. 
Somewhat similar results are obtained when the vapours of ammonium 
chloride are passed over lava at a red heat. 

The object of these experiments was to discover, if possible, the 
origin of a metallic silvery substance observed in many cases on the 
surface of recent volcanic lava, but which it is ordinarily impossible 
to detach in a state fit for analysis. The author, however, on examin- 
ing the lava, on the sudden cessation of the eruption of Etna, in 
August, 1874, was fortunate enough to discover a few fragments, from 
which he succeeded in detaching some silvery scales, having all the 
properties and characters of the compound of iron and _ nitrogen 
obtained by heating ferrous chloride to dull redness in a current of 
dry ammonia. On analysis they were found to have the composition, 
Fe;N2, which corresponds with that assigned by Frémy to the artificial 
compound. 

The metallic aspect which this substance presents is frequently 
observed in the lava of both Etna and Vesuvius; and if, as would 
appear to be the case, lava possesses the property of absorbing 
nitrogen under certain conditions of temperature, a new light may be 
thrown on the origin of the great quantities of ammonium chloride, 
which characterise the secondary phenomena of volcanic eruptions. 
The decomposition of the ammonium chloride by the formation of 
nitride of iron, would, moreover, liberate a large amount of hydrogen. 


C. E. G. 


Composition of Phosphatic Minerals used in Agriculture. 
By A. VoetcKer (Jour. Roy. Agr. Soc. [2], xi, 399—435). 
Turis paper contains 137 analyses; an abstract of the results will be 
found in the annexed Table. As many of the analyses are partial, 
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being made for commercial purposes, the omission of ingredients must 
not be taken as implying their absence. 

Boulogne coprolites are used to some extent in England; they 
‘ contain 40—46 p.c. of tricalcic phosphate, and a good deal of fluorine. 
A valuable deposit of coprolite occurs in Ardennes, and a deposit of 
superior quality at Bellegarde, in the Rhone Valley; a sample of the 
latter yielded 54°8 p.c. of phosphate. Russian coprolites form an 
immense deposit in the department of Koursk. Coprolites are now 
raised in Buckinghamshire, Norfolk, and Bedfordshire ; those from the 
latter county contain much iron. A specimen of fossil wood from the 
Bedfordshire deposits contained 71°9 p.c. of phosphate. Welsh phos- 
phate is a black shale, found in large quantities at Cwmgynen, and 
other places; it contains 25—65p.c. of phosphate. This phosphate 
has never been much used, it being impossible to separate the rich 
from the worthless material; graphite is among its constituents. 
Canadian phosphorite occurs in igneous rocks; in bulk, as imported, 
it contains about 70 p.c., but occasionally falls to 65 p.c. of phosphate ; 
much fluorine is present. Spanish phosphorite is found in large 
quantities at Logrosan, Caceres, Montanchez, and other parts of Estre- 
madura. Similar phosphorite occifrs in Portugal. It generally forms 
solid beds, alternating with quartz and limestone. Cargoes usually 
contain 60—65 p.c., but occasionally range from 40 to 75 p.c. of phos- 
phate. This phosphorite is well adapted for the manufacture of super- 
phosphate, being very free from iron and aluminium; it contains 
much fluorine. Nassau phosphate occurs in pockets; it is worked in 
many parts of the Lahn valley. It is extremely variable in composition; 
the lower grades contain much iron. Little is now brought to England, 
the higher grades being nearly exhausted. The staffelite analysed was 
a crystalline semi-transparent crust. Bordeaux phosphate, so-called 
from the port of shipment, forms an extensive deposit in the valley of 
the Lot; it varies greatly, both in appearance and composition. The 
high qualities are excellently suited for the manufacture of superphos- 
phate, but the lower qualities, which are now often met with, contain 
much iron and aluminium. The phosphatic nodules of South Caro- 
lina belong to the Eocene age; they are distributed over a very wide 
area. The river phosphate is obtained by dredging; it is superior to 
the land phosphate, and is very constant in composition; it forms an 
excellent material for superphosphate. The phosphates which remain 
to be noticed are from various West Indian islands. Sombrero 
phosphate is now worked below the level of the sea, and carbonate of 
calcium from the coral rock is mixed with the phosphate. Navassa 
phosphate apparently contains phosphate of aluminium, the lime being 
insufficient for the carbonic and phosphoric acids. From the large 
amount of alumina present, Navassa phosphate is unsuited for the 
manufacture of high quality superphosphate. St. Martin’s phosphate 
varies greatly ; when free from an excessive quantity of carbonates, it 
1s an excellent phosphate. Aruba phosphate is similar in character 
to Sombrero phosphate ; some specimens, however, contain much iron 
and aluminium. The island of Pedro Keys yields an inferior phos- 
phate. Redonda phosphate is chiefly a hydrated phosphate of 
aluminium, lime is generally absent; it is imported for the mannfac- 
VOL. XXIX. P 
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ture of alum and phosphoric acid, and for clarifying sewage. Alta 
Vela phosphate contains more siliceous matter than that from Redonda, 
and occasionally some lime. 

The value of a phosphate to the superphosphate manufacturer 
depends on the amount of phosphoric acid present, and on its freedom 
from oxide of iron and alumina, and from an excess of carbonate or 
fluoride of calcium; the presence of a small quantity of carbonate is, 
however, beneficial, as the manure produced is in this case more 
porous. , 


Average Composition of Commercial Phosphates. 


Spanish 


Coprolite. phosphorite. 


Canadian phospho- 
rite. 


Ordinary. 
Superior. 


ex | Boulogne. 

eo | Cambridge 

~ | Bedfordshire. 
» | Welsh silurian. 
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Number of analyses. 


Moisture 1°12 anid "B4) Lo. ? K 

Loss on ignition.,....| 2°48 7o vives 
Phosphoric acid......| 20°40, 24°42 ; 5, 33 *38 
Lime ..............| 32°71] 83°84) 42° | | 47°16 
Magnesia 58) — . trace 
Ferric oxide 3 "96, 2°59 
BIMMMES.. ccccccces+| 4°14 89 
Pyrites .....2seeeeee| — | —_ 

Sulphuric acid * 88 57 
Carbonic acid........| 4°48) 4°10 
Siliceous matter 25-61 30°25 3°71 


72°87 
9°31 


ne 
a-anene 
i) 


=I 
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Tricalcic phosphate ..| 44°52) 48-94 
Carbonate of calcium..| 10°18) — 


* These numbers are the mean of fewer determinations than the others in the 
column. 
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Average Composition of Commercial Phosphates—continued. 


Nassau Bordeaux Carolina 
phosphate. | phosphate. | phosphate. 


. | Sombrero phosphate. 


| Staffelite 

ew | Rich cargoes. 
to | Superior 

@ | Ordinary. 


Number of analyses. 


ia | 


| co | Navassa phosphate. 


Moisture ° : 2°78 2a , 
Loss on ignition..... }e 48 1-88 }e 63) 4°97 
Phosphoric acid...... *12| 32°29) 34°61) 30°58) 24°41 
MN: anne we wersewes i 43°20) 46°02 . , 
Magnesia .......00. oe : 42) *°12 
Ferric oxide ,....... F 63) | 5 .o4 
Alumina. | 


| 
Sulphuric acid ...... ‘ #64 | 
Carbonic acid........ ‘ 91) 4°16 
Siliceous matter . ‘ “44 “91 7 18) 17-0 09 10°82) 


Tricaleic phosphate ..| 83° : ‘56| 66°76) 53°28] 58°96 70°25 
Carbonate of calcium. . 2 ‘ 45) — 7°94) — | 14°89) 5:28 


| 


St. Martin’s | Redonda 
phosphate. ‘a phosphate. 


Pedro Keys phos 
phate 


Superior. 
Inferior 


» | Aruba phosphate 
eo | Alta Vela phosphate. 


i 


Number of analyses. | 


Moisture . , all ; site 
Loss on ignition } 5°04 27°70) 18°34 


| 

| 
Phosphoric acid 69) 24°14) 32° | 
See a 04) 47°69 58) 36° 
Magnesia 38 | — 4 
Ferric oxide ........ 51 ’ 5-65. 
Alumina ‘99 ” 7 
Sulphuric acid 18 
Carbonic acid ' 14 °20) — ie 
ili 2°54 3 = *30) ' 4°98) 27 °25) 29°01 


Tricaleic anette... 77 °91| 52° 70 "88 64°81) 81°87) 42°35) 56°15 
Carbonate of calcium..| 6°02) 32°27 — — | — 


* These numbers are the mean of fewer determinations than the others in the 


column. 
R. W. 


Researches on Isomerism amongst the so-called Aromatic 
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Organic Chemistry. 


Substances containing Six Atoms ofCarbon. By W. Korner 
(Gazzetta chimica italiana, iv, 305—446). 


In the opening portion of his memoir, the author discusses the validity 
of the arguments upon which the present system of representing the 


- “ eonstitution ’’ of the benzene derivatives is founded. It has become 


customary to refer the di-derivatives of benzene to the three phthalic 
acids, but the determination of-the constitution of these bodies has its 
origin primarily in the determination of the constitution of mesitylene, 
naphthalene, and in a measure also of quinone ; and inasmuch as the 


‘ security of the entire system is thus dependent upon the correct deter- 


mination of the nature of these bodies, the question arises, whether, 
firstly, their constitution is established upon a sufficiently secure basis 
to serve in the case of all the other aromatic derivatives; and, 
secondly, what degree of confidence can be placed in the experiments, 
and the conclusions drawn from them, whereby the acids containing 
eight atoms of carbon are connected with the more immediate deriva- 
tives of benzene containing only siz. The author has elsewhere 
pointed out that the only answer which can be given to these ques- 
tions is a most decided negative. Thus with regard to mesitylene, 
although it appears extremely probable from its mode of formation 
that it is a symmetrically constituted trimethylbenzene, yet its pro- 
duction from three molecules of acetone at a comparatively high 
temperature, accompanied as it is by the elimination of three mole- 
cules of water, justifies the doubt whether the reaction does not involve 
intramolecular change; and this doubt acquires further justification 
when the nature of the tribromobenzene from benzene hexbromide is 
considered. There is every reason to suppose that in the latter com- 
pound the “ hexagonal-nucleus” is preserved, and that the six atoms 
of hydrogen and of bromine are symmetrically disposed in the mole- 
cule; moreover it is converted into tribromobenzene by a relatively 
very simple reaction. The most probable supposition with regard to 
this tribromobenzene would therefore appear to be that the three 
bromine atoms are symmetrically disposed in the manner represented 
below by the figure I; but the author finds that it unquestionably 
has the constitution given by the figure IT :— 


HBr Br 
HBr ¢ \ HBr Br ( Br ( y 
HBr J HBr \ \/ Br 

HBr Br Br 
Benzene hexbromide. Fig. I. Fig. IT. 


Objection may also be urged against Graebe’s conclusions as to the 
constitution of phthalic acid. His experiments prove only that naphth- 
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alene may be regarded as built up of two benzene-nuclei having two 
atoms of carbon in common; all speculation with regard to the rela- 
tive positions of these two atoms of carbon is pure conjecture, and the 
conclusions as to the nature of phthalic acid are entirely dependent 
upon the kind of symbol employed to represent naphthalene: that is 
to say, whether the two carbon atoms common to the two nuclei are 
assumed to be adjacent or non-adjacent. With regard to quinone, it 
is well known that Graebe’s original conclusions as to the relative 
positions of the oxygen atoms have recently been shown to be entirely 
unwarranted by facts. 

It therefore appeared necessary to seek for a new solution of the 
“ position”? problem which should be entirely independent of any 
reference to compounds of greater carbon-complexity than benzene, 
and also to submit all the experimental data to a careful revision— 
especially those concerning the simpler and more immediate deriva- 
tives of benzene—in order to eliminate discrepancies and to connect 
with one another bodies of the same isomeric series. This revision of 
previous work seemed desirable also on other grounds. Thus one of 
the principal objects of organic chemistry at the present day is to 
ascertain the laws according to which changes in chemical and physical 
properties result from the displacement of hydrogen in the hydrocar- 
bons and their derivatives by other elements and groups of elements, 
and although in the case of the so-called fatty compounds we are able 
in many cases to indicate in advance, at least within certain limits, the 
nature of these changes, similar rules to guide us are wanting in the 
case of the aromatic compounds. This appears to be mainly because 
the results of different observers, using different methods and different 
instruments, are not directly comparable. The greatest care~ was 
therefore taken to determine the fusion and boiling-points and the 
specific gravities of the various compounds prepared, and at the 
author’s solicitation, Professor Scacchi undertook the study of their 
crystalline form. 

The principle of the method employed by the author in solving the 
position-problem may be stated in a few words as follows :—Since the 
six atoms of hydrogen in benzene are of equal value,* the three pos- 
sible isomeric dibromobenzenes, for example, can give rise to the forma- 
tion of only three isomeric tribromobenzenes ; but, as will be evident on 
inspection of the figures on p. 206, the 1: 2 modification of dibromoben- 
zene can furnish two of the three, and the 1: 3 modification can yield the 
three possible tribromobenzenes, whilst but one of the three tribromo- 
benzenes can be obtained from the 1 : 4 modification of dibromoben- 
zene, 

Obviously therefore it is possible, by determining the number of 
tribromobenzenes which can be formed from each of the dibromoben- 
zenes, to ascertain the constitution of both the di- and the tribromo- 
benzenes. 


* Ladenburg’s experiments (Deut. Chem. Ges. Ber., vii, 1133 and 1684), taken in 
connection with those of Huebner and Petermann (Ann. Chem. Pharm., cxlix, 129), 
Huebner (Deut. Chem. Ges. Ber., viii, 1221) and Wroblevsky (ibid., viii, 573), 
conclusively demonstrate the truth of this proposition —H. E. A. 
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At the time when these researches were commenced, two modifica- 
tions of dibromobenzene and one tribromobenzene (that prepared by 
Mitscherlich from benzene hexbromide) were known, but in the 
interval Meyer and Stueber (this Journal, xxv, 303; xxviii, 758) have 
obtained a third dibromobenzene, and Stueber has discovered a second 
tribromobenzene (ibid., xxv, 805). By converting the dibromanilines 
prepared in various ways into di- and tribromobenzenes, by displacing 
the NH;-group by hydrogen and bromine respectively, the author 
finds, however, that not only three isomeric dibromobenzenes but also 
three isomeric tribromobenzenes can readily be obtained; and that 
whilst Mitscherlich’s tribromobenzene may be formed from each of the 
three dibromobenzenes, the newly discovered tribromobenzene can 
only be obtained from two of the three dibromobenzenes, the modifica- 
‘tion discovered by Stueber being furnished by only a single dibromo- 
benzene. Hence it follows that the position of the bromine atoms 


in Mitscherlich’s tribromobenzene is.. 1:3: 4 
TE GAO BRENOT'R... 6 occccccccccocecves 1:2:8 
eS <ccsk Cad eviews ee ewe +s 


These results lead in the manner above described to the determination 
of the position of the bromine atoms in the three dibromobenzenes ; 
and since the three dibromobenzenes respectively belong to the three 
classes of di-derivatives of benzene, of which hydroquinone, pyrocate- 
chin and resorcin respectively are typical members, the constitution of 
all the di-derivatives which can be referred to one or other of these 
bodies is also ascertained. The dibromobenzene from which alone 
Stneber’s tribromobenzene can be obtained is a member of the class 
which includes resorcin; the dibromobenzene which furnishes only 
one tribromobenzene (the modification 1:2:4or 1:3: 4) belongs 
to the class which includes hydroquinone; whilst the third dibromo- 
benzene is a member of the pyrocatechin series. Hence the position 
of the substituting groups in what may be termed— 


HH the resorcin series is ........ 
the hydroquinone series is.... 
the pyrocatechin - 


et 
DS & © 
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Isomeric Dinitrobenzenes.— Action of Nitric Acid on Nitroben- 
zene.—It is found that in this reaction three isomeric dinitrobenzenes 
are generated simultaneously, only one of which was previously known, 
although Rinne and Zincke independently announced the discovery 
of the formation of three dinitrobenzenes from benzene at about the 
same time as the author (this Jowrnal, xxvii, 1163; xxviii, 255). 

Metadinitrobenzene* (1: 3).—This body, which is the well known 
ordinary dinitrobenzene, is the chief product of the nitration of nitro- 
benzene. Pure nitrobenzene obtained from pure benzene is gradually 
introduced without cooling into a mixture of equal volumes of nitric 
acid (sp. gr. 1°54) and fuming sulphuric acid as long as complete 
dissolution is effected; the mixture is then gently heated for some 
hours until on testing a portion it is found that the oil which separates 
on adding water solidifies entirely on cooling. The solution is then 
poured in a fine stream into a large quantity of water which is con- 
stantly agitated, and the product which separates is collected in a 
funnel without a filter, and washed under a tap of water; it is after- 
wards pulverised and washed in a displacement apparatus until the 
whole of the acid is removed, the last washing being effected with dis- 
tilled water, as the lime salt in ordinary water interferes with the 
subsequent purification of the product. The crude dinitrobenzene is 
then dried, dissolved in a large quantity of boiling alcohol, and the 
solution cooled by immersing the containing vessel in cold water, and 
constantly agitated so as to favour the production of small crystals. 
The crystals are introduced into a displacement apparatus and washed 
with tepid alcohol until the liquid which drains from them is no 
longer coloured on the addition of an alcoholic solution of ammonia. 
Finally the product is once or twice recrystallised from boiling alcohol. 

Pure metadinitrobenzene thus prepared has all the properties gene- 
rally attributed to dinitrobenzene, but it melts at 89°8°. On reduction 
it is converted into a metadiamidobenzene or metaphenylenediamine 
which does not furnish a trace of quinone on oxidation, whereas the 
phenylenediamine from dinitrobenzene, as ordinarily prepared and 
melting at 86°—87°, always furnishes a small quantity of quinone on 
oxidation. Metadinitrobenzene dissolves to the extent of 5°9 pts. in 
100 pts. of 99°3 per cent. alcohol at 24°6, and is extremely soluble in 
boiling alcohol. 

Orthodinitrobenzene (1 : 2).—The mother-liquors from the metadi- 
nitrobenzene still contain a large quantity of this compound, which 
separates in a more or less pure state when they are concentrated by 


* The nomenclature in the original memoir is somewhat different, since the 
author employs the prefixes para, meta, and ortho in the sense in which they were 
originally used by him, terming all di-derivatives of benzene which belong to the 
hydroquinone series ortho-compounds, those which belong to the pyrocatechin series 
meta-compounds, and the members of"the resorcin series para-compounds. These 
prefixes have, however, of late been used in quite another manner, and few chemists 
employ the terms para, meta, and ortho in any other sense than as denoting 1: 4, 
1:3, and 1:2 compounds respectively. This being the case, and as the discrepan- 
cles with regard to the constitution of the various isomeric di-derivatives have almost 
without exception been satisfactorily explained, it appears desirable to alter the 
author’s nomenclature in order to render it uniform with that so generally adopted. 

a. 


— 
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partially distilling off the alcohol; the remaining liquid furnishes on 
further concentration a crystalline paste consisting principally of 
small needle-like woolly crystals, the mother-liquor of which yields a 
semi-fluid product, which solidifies very slowly, and in summer even 
remains liquid altogether. If the woolly crystals are washed with 
slightly warm alcohol until the washings are colourless, and the residue 
be examined, it is readily recognised as a mixture of small shining 
laminew and opaque needles; it consists almost entirely of meta- and 
orthodinitrobenzene, the latter predominating. The mother-liquor 
contains unattacked nitrobenzene, and small quantities of the three 
dinitrobenzenes, together with an oily substance which does not vola- 
tilise in a current of steam, and a body having the properties of the 
nitrophenols. By repeated crystallisation of the mixture of meta- and 
orthodinitrobenzene from boiling alcohol, especially if a large quantity 
of alcohol be taken and the solution poured off from the crystals before 
it is quite cold, the latter may be readily separated in a state of 
purity; but it is more convenient to dissolve the mixture in boiling 
acetic acid, from which the orthodinitrobenzene separates almost 
solely on cooling if it preponderate in the mixture employed, and is 
then obtained pure after being once crystallised from boiling alcohol.° 

Orthodinitrobenzene crystallises from dilute alcohol in almost 
colourless needles resembling sublimed benzoic acid; from boiling 
absolute alcohol it separates in large striated pale golden-yellow 
prisms, whieh are aggregates of small plates, but from a less concen- 
trated solution it may be obtained in large transparent tables, which 
are much better developed. It melts at 117:9°; a mixture of equal 
parts of meta- and orthodinitrobenzene, however, melts constantly at 
64°—65°. 100 parts of boiling 99°4 per cent. alcohol dissolve about 
33 parts of orthodinitrobenzene, so that it is considerably less soluble 
than the meta-compound, but it is much more soluble in presence 
of the latter compound; it dissolves to the extent of 3:8 pts. in 100 
pts. of alcohol at 24°8°. By reduction with tin and hydrochloric acid 
it is converted into the phenylenediamine discovered by Griess (this 
Journal, xxiv, 562), which on oxidation does not yield the least trace 
of quinone—quinone, in fact, is furnished only by the paraphenylene- 
diamine obtained on reducing paradinitrobenzene. 

Paradinitrobenzene (1 : 4).—The author does not describe the isola- 
tion of this compound, nor its properties, but in a table at the end of 
the memoir it is stated to melt at 172°; according to Rinne and 
Zincke it melts at 171°—172°. 

Metaparadinitrobromobenzene (Br : NO, : NO, = 1: 3: 4).—By the 
action of a mixture of nitric and fuming sulphuric acids on metanitrobro- 
mobenzene (m.p. 56°4), a mixture of two isomeric dinitrobromobenzenes 
is produced; the main product crystallises from alcohol on spontaneous 
evaporation in large plates of pale yellowish-green colour, melting at 
594°. It was thought that by displacing the bromine by the NH: 
group, and the latter by hydrogen, a dinitrobenzene different from the 
ordinary modification would be obtained.* When heated for several 
days with an alcoholic solution of ammonia to a temperature somewhat 


* This and the following attempt to obtain isomeric dinitrobenzenes was insti- 
tuted apparently before the discovery of their formation on nitration of benzeve. 
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above 180°, however, it is converted into a nitrobromamidobenzene, 
one of the NO,-groups being displaced by the NH,-group and elimi- 
nated in the form of ammonic nitrite, or of its products of decomposi- 
tion, water and nitrogen, thus: 


C,;H,Br.NO,.NO, + 2NH;, = C,H;Br.NO..NH, + Nz + 2H.0: 


The nitrobromaniline crystallises in orange-yellow needles, melting at 
151:4°; by the action of ethyl nitrite it is converted into parabromo- 
nitrobenzene (m. p. 125°5°). 

8-Dinitroparadichlorobenzene.—T his compound (m.p. 101°3°) is formed 
in small quantity, as Jungfleisch has shown, together with «-dinitro- 
paradichlorobenzene (m. p. 104°9°), on nitrating nitroparadichloroben- 
zene. The a-compound is convertible into chloro-8-dinitrophenol 
(Engelhardt and Latschinoff), in which the NO,-groups are relatively 
in the positions 1 : 3, and hence could not furnish a dinitrobenzene 
isomeric with that already known; the formation of an isomeric 
dinitrobenzene from the 8-compound, however, appeared possible, 
since its constitution is as represented either by Fig. III, or by 
Fig. IV: 
Nitroparadi- a-Dinitroparadichloro- 
chlorobenzene. benzene. B-Dinitroparadichlorobenzene. 


Cl 
NO, % ) NO, 


Cl 


Cl 

( * NO, 

. is 
Cl 
I II. 


8-Dinitroparadichlorobenzene was therefore heated with an alcoholic 
solution of ammonia in sealed tubes to 150°—160°. An altogether 
unexpected result was again obtained, however, the compound being 
converted into a nitrodichloramidobenzene, C;H,Cl..NO..NH2. The 
latter crystallises in yellow needles, and melts at 66°4°; by the action 
of ethyl nitrite it is converted into a dichloronitrobenzene which crys- 
tallises in magnificent greenish-yellow prisms and melts at 54°6°. On 
heating this dichloronitrobenzene with alcoholic ammonia to 150°— 
160° for two days, it is converted into a chloronitroamidobenzene 
which crystallises in deep orange-coloured needles and melts at 116°4°. 
Finally the nitrochloraniline thus obtained was converted into meta- 
nitrochlorobenzene (m. p. 48°) by the action of ethyl nitrite. 


Nitroamidobenzenes or Nitranilines.— Action of Nitric Acid on 
Acetanilide.—The product of this action is a mixture of two nitracet- 
anilides which furnishes a mixture of paranitraniline (1 : 4) and ortho- 
uitraniline (1 : 2) when decomposed with potassium hydrate ; the para- 
compound is the main product, but the quantity of orthonitraniline 
which is formed increases with the strength of the acid, which, however, 
must not exceed 1°465. The acid of sp. gr. 1:464—1°465, freed from 
lower oxides of nitrogen, is placed in quantities of about 20 grams in 
small beakers surrounded with ice ; 6 grams of pulverised acetanilide 
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is then introduced en masse into each beaker. When the very violent 
reaction which occurs is over, the product is added to pulverised ice, 
then rapidly filtered, washed with ice-cold water, and quickly intro- 
duced into an excess of a concentrated aqueous solution of potassium 
hydrate. The mixture of nitranilines thus formed is submitted to dis- 
tillation in a current of superheated steam until the distillate ceases to 
have an orange-red colour; the orthonitraniline separates from the 
. distillate in beautiful orange-yellow needles, melting at 71°5°, and 

possesses all the properties ascribed to it by Zincke. In successful 
operations as much as 14 or 15 per cent. of the acetanilide is obtained 
in the form of orthonitraniline. Orthonitraniline may also be ob- 
tained by reducing orthodinitrobenzene with ammonic sulphide. 

Paranitraniline is separated from the residue after distilling off the 
ortho-compound by extracting it with boiling water, and purified by 
recrystallisation from boiling water with addition of animal charcoal. 
It crystallises in large cedar-yellow lamine, melting at 145°9°. 

Metanitramiline (1 : 3).—This compound, prepared by partially re- 
ducing pure metadinitrobenzene, melts at 109°9°. It is noteworthy 
that metadinitrobenzene is much more easily reduced to nitraniline 
than the isomeric orthodinitrobenzene. 


Bromamidonitrobenzene or Bromonitranilines. — Action of 
Bromine on the Isomeric Nitranilines——The nitranilines were dissolved 
in a large excess of hydrochloric acid and as much water mixed 
with the solutions as could be added without producing a precipitate ; 
a current of air charged with bromine was then passed through the 
liquid. Para- and orthonitraniline are thus converted into dibromo- 
nitranilines, whilst metanitraniline furnishes a tribromo-derivative. 

Diorthobromoparanitraniline (NH, : Br: NO,: Br = 1: 2:4: 6).— 
This compound crystallises from hot alcohol in magnificent long 
needles of a pure yellow colour; it melts at 202°5°. When warmed 
with a concentrated solution of potassium hydrate it is converted into 
a_vermillion-red potassium derivative (C;H,Br,.NO..NK, ?), which is 
decomposed by water and dilute acids. The proofs of the constitution 
of this and the following compound will be given later on (p. 218). 

Orthoparadibromorthonitraniline (NH, : NO,: Br: Br = 1: 2:4: 6). 
—-This body crystallises in stellate groups of deep orange-coloured 
needles ; it melts at 127°3°. (Compare pp. 217, 218.) 

Tribromometanitraniline crystallises from alcohol in magnificent 
transparent yellowish-green needles, which are usually arranged in 
stellate groups; it melts at 102°5°. It is readily converted by the 
action of ethyl nitrite-into the nitrotribromobenzene derived from the 
modification of tribromobenzene in which the bromine atoms occupy. 
the positions 1:3:5 (p. 227): hence its constitution is expressed by 
the figure 

NH, 
Br 7 \ Br 


a j NO, 


Br 
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Iodonitrobenzenes.—By the action of nitric acid of about 1°53 
sp. gr. on iodobenzene a mixture of para- and ortho-nitroiodobenzene 
is obtained ; these compounds are separated by recrystallisation from 
alcohol, in which the former is considerably less soluble than the 
latter. 

Paranitroiodobenzene (1 : 4) crystallises in small greenish-yellow 
needles of exceeding brilliancy; it melts at 171°5°. On reduction it 
furnishes ordinary iodaniline, which, as the author has previously 
shown, may be directly converted into hydroquinone (Zeitschr. /. 
Chem. [2], iv, 322). 

Orthonitroiodobenzene (1: 2) forms long, flat needles of a lemon- 
yellow colour; it melts at 49°4°. On reduction it furnishes very 
little orthoiodaniline, being chiefly converted into aniline. As much as 
40 per cent. of this compound is formed on nitrating iodobenzene. 

Orthoparadinitroiodobenzene (I: NO: NO, = 1:2: 4).—This compound 
is formed as the sole product when paranitroiodobenzene is heated for 
some hours on the water-bath with a mixture of nitric and fuming 
sulphuric acids,* and is also obtained, together with 6—8 per cent. of 
an isomeric substance, when orthonitroiodobenzene is similarly treated. 
It is only slightly soluble in cold, but very soluble in hot alcohol ; it 
separates from the hot solution in small yellow plates. Large prisms 
may be obtained by allowing an alcoholic solution to evaporate spon- 
taneously. Orthoparadinitroiodobenzene melts at 88°5°; when heated 
with a dilute solution of potassium hydrate for a considerable time, it 
is completely converted into the potassium derivative of a-dinitro- 
phenol, and when heated with an alcoholic solution of ammonia it 
furnishes ordinary dinitraniline.t 

Diorthonitroiodobenzene (1 : NO,: NO, = 1 : 2: 6).—This body, 
which is formed, together with the preceding, on nitrating orthonitro- 
iodobenzene, crystallises in magnificent deep orange-coloured rhombic 
plates, melting at 113°7°. It is not altered even when boiled with a 
mixture of fuming nitric and sulphuric acids. When heated with a 
concentrated solution of ammonia in alcohol to 170°—180° it is con- 


* Paranitrobromobenzene also furnishes only a single dinitrobromobenzene on 
nitration. Zincke’s statement (Deut. Chem. Ges. Ber., v, 117) that a small quan- 
tity of an isomeride is formed is evidently the result of insufficient purification of 
the paranitrobromobenzene employed by him. Para- and orthonitrobromobenzene 
are readily distinguished by their behaviour with fuming sulphuric acid, the latter 
dissolving almost instantly when added to its own weight of the acid and forming 
an orange-red coloured solution, whilst the former is almost insoluble in the acid and 
the liquid remains perfectly colourless. This behaviour permits the detection even 
of traces of the ortho-compound in paranitrobromobenzene. 

t The facility with which the three corresponding compounds 


dinitrochlorobenzene, melting at 53°4° 
dinitrobromobenzene, re 75°3° 
and dinitroiodobenzene, ‘i 88°5° 


enter into reactions of double decomposition, varies considerably. When placed in 
contact with alcoholic ammonia at the ordinary temperature and pressure, dinitro- 
chlorobenzene is completely converted into dinitraniline within 24 hours, but the 
vromo-compound requires 8 days or more for its complete conversion into dinitran- 
iline, and the iodo-compound even after many months of contact with the ammo- 
niacal solution is still in part unchanged. ' 
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verted into a new modification of dinitraniline. This diorthonitro- 
amidobenzene crystallises from alcohol in long, dark-yellow needles 
and melts at 137°8°; it is not decomposed by ethyl nitrite, but on 
reduction and displacement of the iodine by hydrogen it furnishes 
metadiamidobenzene. An identical dinitraniline is obtained on heat- 
ing the methyl derivative of 8-dinitrophenol with an alcoholic solution 
of ammonia to 120°—130° for several hours. 


Bromamidobenzenes or Bromanilines.— Action of Bromine on 
the Bromanilines.—The bromanilines were dissolved in hydrochloric 
acid and a current of air laden with bromine passed through the solu- 
tions until no further absorption of bromine took place. The crystal- 
line product was then collected, washed, and crystallised from alcohol. 

Parabromaniline (1 : 4), melting at 66°4°, is thus converted into ordi- 
nary tribromaniline melting at 118°, and the same product is furnished 
by orthobromaniline (1 : 2); metabromaniline (1: 3), however, is con- 
verted into a tetrabromaniline. 

Tetrabromaniline, when purified by repeated crystallisation from 
alcohol containing a little toluene, forms magnificent colourless long 
silky needles, melting at 115°3°. By the action of ethyl nitrite it is 
converted into a tetrabromobenzene which melts at 97°2°, and is identical 
with that first obtained by A. Mayer from tribromophenol. 

Paraorthodibromamidobenzene (NH, : Br: Br = 1: 2: 4), or ordi- 
nary Dibromaniline.-—This compound is obtainable both from para- and 
from ortho-bromaniline ; it melts at 79°4°. Pure parabromacetanilide, 
prepared from pure parabromaniline and acetic chloride, crystallises 
from alcohol in magnificent large prisms, which are sometimes trans- 
parent and colourless and sometimes more or less opaque and white ; it 
melts at 165°-4°. When finely pulverised, suspended in water and 
submitted to the action of a current of air laden with bromine, it fur- 
nishes dibromacetanilide which, on saponification, yields ordinary 
dibromaniline ; this is purified by distillation in a current of steam. 

Orthobromacetanilide, similarly prepared from orthobromaniline, and 
purified by crystallisation from alcohol, forms long, colourless and 
transparent flattened needles; it melts at 99°, and is more soluble in 
alcohol than the para-compound. On treatment with bromine, &c., 
it furnishes dibromaniline identical with that from parabromacetanilide. 


The Three Isomeric Dibromobenzenes.—The three dibromo- 
benzenes were prepared from the three nitranilines in the following 
manner :—-The nitranilines were successively converted into nitrates, 
into diazo-compounds, and into diazo-perbromides, and these last were 
decomposed with alcohol; the products were distilled in a current of 
steam, and purified by repeated crystallisation from alcohol. When 
thus prepared in a state of purity : 


Paranitrobromobenzene melts at...-...... 125°5° 
Metanitrobromobenzene ,, ,, .....eee0- 56°4° 
Orthonitrobromobenzene ,, ,, ..+.+..+-- 43°1° 


These compounds were reduced with tin and hydrochloric acid and, 
after the addition of an excess of potassium hydrate, the bromanilines 
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were distilled off in a current of steam.* The bases thus obtained 
were converted into nitrates, and these salts, in the state of very fine 
powder and suspended in water containing nitric acid, were submitted 
to the action of an excess of nitrous acid. The resulting solutions 
were treated with the necessary quantity of bromine dissolved in potas- 
sium bromide, and after 12 hours the crystalline precipitate was col- 
lected, washed, and spread on porous tiles to dry. The resulting pure 
diazobromobenzene-perbromides may be pulverised without fear of dan- 
ger, but they are immediately decomposed when triturated with sodium 
carbonate. 

The decomposition of the paradiazo-perbromide may be effected by 
absolute alcohol, but this method is not available in the case of the 
meta- and ortho-derivatives, since impurities are introduced, formed 
from the alcohol and aldehyde by the action of bromine, which cannot 
be removed from the resulting dibromobenzenes by fractional distilla- 
tion. They are therefore distilled with sodium carbonate; but this 
operation requires special precautions, as the diazo-perbromides are 
immediately decomposed in contact with alkaline carbonates. A retort 
connected with a long condenser is half filled with powdered sodiam 
carbonate, the pulverized diazo-perbromide is then introduced as 
rapidly as possible through the tubulus, and with equal promptitude 
covered with a small quantity of carbonate; the stopper is then in- 
serted, and the retort agitated so as to produce the admixture of the 
contents. A very violent reaction instantly takes place, and more than 
half the product distils over; the retort is then gradually heated, and 
towards the close of the operation somewhat strongly, until no more 
oil passes over. The product is washed with potassium hydrate solu- 
tion, distilled in a current of steam, and after drying with phosphoric 
anhydride, fractionally distilled. 

Paradibromobenzene (1 : 4).—This compound melts at 89°3°; it 
boils at 218°6° under the pressure of 757°66 mm. of mercury at 177°, 
or at 218°3°—218°4° under the pressure of 747:°22 mm. at 21°3°, the 
mercurial column in the thermometer being entirely immersed in the 
vapour, the neck of the distilling flask being about 2°5 cm. in diameter, 
50—60 c.c. of the substance being distilled, and the boiling point of 
water at the pressure of 760 mm. at 0° indicated by the thermometer 
employed being 99°9°, and that of pure ethyl benzoate 212°05° at the 
pressure of 753°60 mm. at 15°4°.¢ 


* Pure metabromaniline solidifies when cooled with ice. 

+ The author remarks on the difficulty which attaches to the exact determination 
of the boiling points of substances boiling at high temperatures, which is far greater 
than is generally supposed, and especially calls attention to the errors which arise 
from the employment of the small narrow-necked distilling flasks ordinarily used. 
All the boiling points mentioned in the memoir were determined in the following 
manner: The bulb of the distilling flask was of the capacity of from 50 to 70 e.c., 
the neck being about 20 cm. long, and about 2°5 cm. in diameter; the flask was 
provided with a side tube sealed on at about 6 cm. from the top. A considerable 
quantity of previously ignited platinum gauze was always placed in the bulb, and a 
cup of platinum gauze was fixed in the lower part of the neck in the manner sug- 
gested by Linnemann. ‘The neck of the flask, excepting the portion where the tem- 
peratures were read off, was surrounded with several thicknesses of paper, and a large 
sheet of glass was placed between the flask and the observer in order to prevent air- 
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Paradibromobenzene is most readily prepared by heating benzene 
with an excess of bromine for several days until the mixture solidifies 
on cooling ; it is also formed by distilling parabromophenol with phos- 
phorie pentabromide. 

Metadibromobenzene (1 : 3) is a colourless oil of peculiar odour, quite 
different from that of the preceding compound ; it remains liquid when 
cooled to — 20°. It boils at 219°4° (p. 75480 mm. at 19°); and at 
18°6° has the sp. gr. 1°955, water at 4°2 being taken as unity. 

This compound may also be formed by displacing the NH.-group 
in ordinary dibromaniline by hydrogen, and from the dibromaniline 
prepared from the nitrometadibromobenzene melting at 104:5° 
(p. 217) ; it would doubtless also be obtained in a similar manner 
from the nitrometadibromobenzene melting at 82°6° (p 218). 

Orthodibromobenzene (1: 2).—According to Riese, this compound 
boils at a lower temperature than paradibromobenzene, but the author 
examined five distinct preparations and found that in every case the 
boiling point lay between 223° and 224°. When purified with every 
care it boils at 223°8° (p. 751°64 mm. at 182°); its sp. gr. is 2°003 
at 0°, 1-277 at 17°6°, and 1°858 at 99°; it also has a higher refractive 
index than metadibromobenzene. It crystallises when cooled to about 
— 6°, and the crystals melt at — 1°.* The author was not able to 
obtain this compound in the pure state by Riese’s method. 

The properties of the three dibromobenzenes are as follows: 


Melting-point. Boiling-point. Mononitro-derivatives. 
Paradibromobenzene 89°3° 218°4° 
1:4 (p. 747°22 mm. 


Furnishes a single mono- 
nitro-derivative, melt- 


at 21°3°). 
Liquid at 219°4° 
— 20°. 


Metadibromobenzene 


(p. 754°80 mm. 


ing at 35°4°. 


Furnishes two mononitro- 
derivatives on nitration 
which melt at 61°6° and 


at 19°). 
82°6° respectively. A 
third (m.p. 104°5°) can 
be obtained indirectly. 

Furnishes ¢wo mononitro- 
derivatives, the principal 
product melting at 57'8°. 


223°8° 
(p. 751°64 mm. 
at 182°). 


Orthodibromobenzene about — 1°. 


currents. The boiling points determined with this apparatus were found to accord 
perfectly with those determined with Regnault’s apparatus, using a large quantity of 
substance. In all cases about 50 c.c. of the substance was distilled, it having been 
previously fractioned with the greatest care, and with the aid of specially constructed 
thermometers, having a range of 20° to 30° and divided into fifths of a degree. The 
thermometer employed in determining the boiling points indicated the boiling point 
of water to be-99°9° under the pressure of 760 mm. at 0°, and that of pure ethyl- 
benzoate to be 212-05° under the pressure of 753°60 mm. at 16°3°. All temperatures 
below 100° were determined with a Geisler’s normal thermometer, divided into 
fifths, which gave the boiling-point of water as 100° under the pressure of 760 mm. 
at 0°, the zero being at 02°. The pressures were determined with the aid of a 
Fortin’s barometer, having a mercury column 19 mm. in diameter, which could be 
read to the =4,th of a millimeter. 

* It is noteworthy that Meyer, who obtained this compound from benzene by 
Riese’s method, states that it does not solidify even at — 28° (this Journal, xxviii, 
758).—H. B. A. 
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The Three Isomeric Bromiodobenzenes.—These bodies were 
prepared by displacing the NH,-group by iodine in the three brom- 
anilines, and the para- and meta-compounds were also obtained from 
the corresponding iodanilines. 

Parabromiodobenzene (1: 4) crystallises in plates and prisms; it 
melts at 91°9°, and boils at 251°5° (p. 75444 mm. at 21°8°). By the 
action of nitric acid on its solution in acetic acid, it is chiefly converted 
into parabromonitrobenzene. 

Metabromiodobenzene (1 : 3) is an oily colourless liquid, which boils 
constantly at 252° (p. 75444 at 21°8°). It furnishes two isomeric 
mononitro-derivatives on nitration. 

Orthobromiodobenzene (1 : 2) boils at 257°4° (p. 754-44 at 21°8°) ; it 
is a colourless oil, which like the preceding compound becomes pink 
on exposure to sunlight. 


Dichlorobenzenes.— Metadichlorobenzene (1 : 3).—Metanitraniline 
was converted into metanitrochlorobenzene by distilling the platinum 
diazo-chloride prepared from it with sodium carbonate. Metanitro- 
chlorobenzene melts at 47°9°; it appears to be isomorphous with the 
corresponding bromo-derivative. It was reduced to metachloraniline, 
the nitrate of the latter was converted into the diazo-derivative, and 
the platinum diazo-chloride then distilled with sodium carbonate. 
Metadichlorobenzene is a colourless oil which boils at 172°1° (p. 742°40 
mm. at 15°). The same compound is obtained from pure ordinary 
dichloraniline melting at 61°9°. 

Paradichlorobenzene (1 : 4), prepared by the action of chlorine on 
benzene in presence of a small quantity of iodine, melts at 56°4° ; it 
boils at 173°2° (p. 757°60 mm. at 17°7°). The meta- and paradibromo- 
and bromiodobenzenes, it will be noticed, have respectively nearly the 
same boiling points, but that of paradichlorobenzene is considerably 
higher than that of metadichlorobenzene. The product from benzene 
always contains traces of iodine, however, which may have an in- 
fluence on the boiling point; the author was not able to prepare it 
from parachloraniline in order to settle this question. 

Parachlorobromobenzene (1 : 4).—This compound was obtained in 
three different ways. From parabromaniline by Griess’s method ; 
from parachloraniline by Griess’s method; and by heating chloro- 
benzene with an excess of bromine. It. melts at 67°4°, and boils at 
196°3° (p. 756°12 mm. at 19°6°). 

Parachloriodobenzene (1 : 4), prepared from parachloraniline, crys- 
tallises in large colourless prisms; it boils at 227°6° (p. 751-26 mm. 
at 27°). By the action of nitric acid the iodine is chiefly eliminated. 

Orthochloriodobenzene (1 : 2).—This compound was prepared by 
Griess’s reaction from orthochloraniline. It is a colourless oil which 
boils above 233°, but the boiling point could not be determined with 
certainty, owing to unforeseen circumstances ; as in the other series, 
however, it appears to be considerably higher than that of the isomeric 
para-compound. By the action of nitric acid it is converted into a 
nitro-derivative without iodine being liberated. 


216 ABSTRACTS OF CHEMICAL PAPERS. 
The Three Bromotoluenes.—The peculiar relation between the 
boiling points of the three dibromobenzenes and the three bromiodo- 
benzenes, led the author to study these compounds. They were 
purified with the greatest care, and the remarkable fact established 
that each of the bromotoluenes has respectively the same odour as the 
corresponding dibromobenzene. 

Parabromotoluene (1 : 4).—The product of the action of bromine on 
toluene, according to the author (Giornale di scienze naturali ed econo- 
miche, v, 244. Palermo, 1869), is a mixture of three bromotoluenes, 
from which this compound may be separated in various ways in a 
state of purity. It was also obtained from paratoluidine by Griess’s 
reaction. Parabromotoluene melts at 282° and boils at 184:6° 
(p. 760°74 mm. at 13°4°) ; its odour closely resembles that of paradi- 
bromobenzene. 

Metabromotoluene (1 : 3).—To prepare this compound crystalline 
nitrotoluene was successively converted into toluidine, acetotoluidine, 
bromacetotoluidine, bromotoluidine, bromotoluidine nitrate, diazobro- 
motoluene nitrate, diazobromotoluene perbromide, and finally into 
bromotoluene. One preparation boiled at 184°—184-1° (pr. 754°10 mm. 
at 16°5°), and a second at 184°3° (p. 758°74 at 23:2°). Its odour is not 
distinguishable from that of metadibromobenzene. When oxidised it 
gave ordinary bromobenzoic acid (1 : 3) melting at 154°. 

Orthobromotoluene (1 : 2), prepared from pure orthotoluidine boiling 
at 199°5° (p. 747:°14 mm. at 13°2°), boils at 182°. Its odour is not dis- 
tinguishable from that of orthodibromobenzene. 

The following table shows that there is a certain similarity in the 
relations of the boiling points of the corresponding members of the 
three groups of compounds: the dibromobenzenes, the bromiodoben- 
zenes, and the bromomethylbenzenes or bromotoluenes : 


1:3 


1:4 <2 


Dibromobenzenes . . 218°4° 216°4° 223°8° 

(p. 747°22 at 21°3°) (p. 754°80 at 19°) (751-64 at 18°22) 
Bromiodobenzenes. . 251°5° 252° 257°4° 

(p. 75444 at 21°8°) (p. 754°44 at 21°8°) (p. 75444 at 21°8°) 
Bromotoluénes .... 184°6° 184°3° 182° 


(p. 760°74 at 13°4°) — (778°74 at 13°2°) 
Nitrodibromobenzenes.—It will be seen, on reference to the figures 
on p. 206, that the three dibromobenzenes can give rise to the formation 
of siz isomeric nitrodibromobenzenes. By more or less direct methods 
the author has succeeded in obtaining the whole of these, five of them 
in a state of purity and in considerable quantity. 
Nitroparadibromobenzene (Br : NO,: Br = 1 : 2: 4).—This com- 
pound melts at 85°4°, and possesses all the properties usually ascribed 
to it; it furnishes two isomeric dinitrodibromobenzenes on nitration 
with a mixture of fuming nitric and sulphuric acids. When heated 
for 20 hours to 160°—165° with a saturated alcoholic solution of ammo- 
nia, it is completely converted into the nitrobromaniline first examined 
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by Meyer and Wurster, without a trace of tarry matter being formed. 
This nitrobromaniline melts at 111°4°, but otherwise has all the pro- 
perties ascribed to it by Meyer and Wurster. When reduced and 
submitted to prolonged treatment with sodium-amalgam, it is con- 
verted into orthodiamidobenzene, so that in its formation the bromine 
atom contiguous to the NO,-group is displaced by the NH.-group. 
By the action of bromine it is converted into the dibromorthonitrani- 
line (m. p. 127°3°) previously described (p. 210). This orthonitro- 
parabromaniline is identical with the compound which Huebner ob- 
tained by nitrating parabromaniline, and it is also slowly produced 
when bromorthonitroanisol, C;H;Br.NO,.OCH; (m. p. 87°), is heated 
with an alcoholic solution of ammonia to 190° or even 200°. 

Nitrometadibromobenzenes.—- Metadibromobenzene furnishes two 
nitro-derivatives on nitration. The principal product corresponds with 
ordinary dibromaniline. A third nitrometadibromobenzene is obtained 
by displacing the NH,-group in dibromopara- and dibromorthonitrani- 
line (p. 210). 

Nitrometadibromobenzene (NO, : Br : Br = 1: 2: 4).—This com- 
pound crystallises in large plates of the colour of native sulphur ; it 
melts at 61°6°. It is but slightly soluble in cold, although readily 
soluble in hot alcohol ; it is easily volatile in a current of steam. On 
reduction it furnishes ordinary dibromaniline. It is readily and com- 
pletely converted into a nitrobromaniline when heated with an ammo- 
niacal solution of ammonia for 12 or 15 hours to 155°—160°. This 
orthonitrometabromaniline (NH, : Br: NO, =1: 3: 6) is very slightly 
soluble even in boiling water and in cold alcohol, although soluble in 
hot alcohol; it crystallises from hot alcohol in large transparent red- 
dish-yellow needles, and melts at 151°4°. When it is reduced with 
tin and hydrochloric acid, and the product treated with sodium-amal- 
gam, orthodiamidobenzene is obtained; by the action of ethyl nitrite 
it is converted into paranitrobromobenzene (m. p. 125°5°). It dissolves 
with difficulty in nitric acid (sp. gr. 1:38), and even after some hours 
may be separated unchanged by the addition of water ; if an excess of 
the finely pulverised substance be added, and a rapid current of 
nitrous acid passed into the mixture, the whole dissolves, and on treat- 
ing the solution with bromine and decomposing the resulting diazo- 
perbromide with alcohol, nitrometadibromobeuzene is re-produced. 
When the nitric acid solution of the nitrobromaniline is kept for a 
longer time, however, a change occurs, and on treatment with potash 
the solution furnishes the potassium derivative of a phenol which 
melts at 81°4°, and differs from the dinitrometabromophenol described 
on p. 231. Orthonitrometabromaniline is identical with the pro- 
duct of the action of ammonia on metaparadinitrobromobenzene (p. 
208). Orthonitrometabromaniline is converted by the action of 
bromine into a tribromorthonitraniline, which crystallises in small 
lemon-yellow needles melting at 161°4°; when treated with ethyl 
nitrite, it furnishes a nitrotribromobenzene (m. p. 111°9°), which is 
convertible into the 1: 2 : 3 modification of tribromobenzene. The 
constitution of this tribromorthonitraniline is therefore expressed by 
the figure 
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NO, 
NH, 


Br , Br 
Br 


Nitrometadibromobenzene (Br : NO, : Br = 1: 2: 3).—This com- 
pound is formed in small quantity together with the preceding. The 
two bodies are separated by dissolving the mixture in boiling alcohol, 
removing the crystals which form, and concentrating the mother-liquor, 
whereby further quantities of the nitrodibromobenzene melting at 616° 
are obtained ; finally, the solution deposits an oily substance from which 
after a time large colourless prisms separate. When these are re- 
crystallised, the substance is obtained in colourless lamine and prisms, 
melting at 82°6°; it volatilises in a current of steam. When heated 
with an alcoholic solution of ammonia to above 180°, it is slowly con- 
verted into a nitrometadiamidobenzene, which crystallises in reddish- 
brown needles and is converted by the action of ethyl nitrite into 
nitrobenzene. When heated for 5 or 6 hours with a large excess of a 
a mixture of nitric and sulphuric acids, it furnishes a dinitrometadi- 
bromobenzene which differs entirely from that obtained from the 
nitrometadibromobenzene above described (compare p. 231). 

Nitrometadibromobenzene (NO, : Br: Br = 1: 3: 5).—This compound 
results from the action of ethyl nitrite on dibromopara- and dibrom- 
orthonitraniline (p. 210). The product, after purification by distil- 
lation in a currenteof steam, is crystallised from boiling alcohol, from 
which it separates in almost colourless lamine 2 or 3 mm. broad, and 
limited in length only by the size of the vessel in which they form. It 
melts at 104°5°. This nitrometadibromobenzene is not attacked by an 
alcoholic solution of ammonia at 215°; at about 220°, however, action 
commences and small brownish red needles separate, but after a few 
hours the tubes explode. It is also acted upon with very great diffi- 
culty by nitric acid. On reduction it furnishes dimetabromaniline, 
which crystallises in dazzling white needles, melting at 56°5°, and 
possessing pronounced basic properties. By the action of ethyl nitrite 
on dimetabromaniline, metadibromobenzene is produced; the action of 
bromine on its hydrochloride converts it into pentabromaniline, which 
crystallises from a mixture of 2 vols. of toluene and 1 vol. of absolute 
alcohol in large transparent needles. Pentabromaniline does not melt 
below 220°, and is not attacked by ethyl nitrite at ordinary tempera- 
tures. 

Nitro-orthodibromobenzene (NO, : Br: Br = 1: 3 : 4).—The princi- 
pal nitration product of orthodibromobenzene is separated by dissolving 
the crude product in hot absolute alcohol; the crystals which form are 
several times crystallised from alcohol, then once from glacial acetic 
acid, and finally two or three times from alcohol. It crystallises in pale 
greenish-yellow needles grouped in fan-like clusters, or in large trans- 
parent prisms when a dilute solution is allowed to evaporate spon- 
taneously ; it melts at 58°6°. It is readily converted by nitration into 
a dinitrodibromobenzene. When reduced it furnishes metaparadibrom- 
aniline, which is a powerful base; it melts at 80°4°, and is converted 
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by the action of bromine into the tetrabromaniline melting at 115°3°, 
previously described (p. 212). When nitro-orthodibromobenzene 
(m. p. 58°6°) is heated for several days with a large excess of a concen- 
trated alcoholic solution of ammonia to 180°—190°, it is converted 
into orthobromoparanitraniline. This compound crystallises from very 
dilute alcohol in magnificent canary-yellow slender needles, which melt 
at 104°5°; it is reconverted by Griess’s reaction into the nitro-orthodi- 
bromobenzene from which it is produced. When submitted to the 
action of ethy] nitrite, it furnishes metabromonitrobenzene (m. p. 56°4°), 
and when reduced and acted upon with sodium-amalgam, it is con- 
verted into paradiamidobenzene. By the action of bromine it is trans- 
formed into dibromoparanitraniline melting at 202°5° (p. 210). 
Orthobromoparanitraniline may also be obtained by nitrating ortho- 
bromacetanilide (p. 212) and saponifying the product with potas- 
sium hydrate. 


Mononitro-derivatives of the Dichloro-, Chlorobromo-, Chlor- 
iodo-, Bromiodo-, and Diiodobenzenes. Nitroparadichloroben- 
zene.—This compound prepared in the manner directed by Jungfleisch, 
crystallises from alcohol in large yellowish-green prisms and plates; 
it melts at 54°6°. It is converted by the action of a mixture of nitric 
and fuming sulphuric acids into a mixture of a- and §-dinitropara- 
dichlorobenzene, which melt respectively at 104°9° and 101°5° (compare 
p. 209). When heated for 12 hours with an alcoholic solution of ammo- 
nia to 165°, nitroparadichlorobenzene is converted into orthonitropara- 
chloraniline. The latter crystallises in magnificent deep orange-yellow 
needles, melting at 116°4°. It is converted into metanitrochloroben- 
zene by the action of ethyl nitrite, and when it is reduced and the 
product submitted to prolonged treatment with sodium-amalgam it fur- 
nishes orthodiamidobenzene. By the action of bromine it is converted 
into orthonitroorthobromoparachloraniline, which crystallises in trans- 
parent needles much like potassium trinitrophenol; it melts at 106°4°. 

Nitrometadichlorobenzene (NO, : Cl: Cl = 1:2: 4).—When meta- 
dichlorobenzene is added to nitric acid of sp. gr. 1°54, a very violent 
reaction takes place, and a mixture of nitro-compounds difficult of 
separation is produced. The principal product is a dinitro-derivative 
which is only slightly soluble in alcohol; but when a less concen- 
trated acid (10 pts. of acid of sp. gr. 1:54 and 1 pt. water) is 
used, and the mixture is gently warmed, a nitrometadichlorobenzene 
forms almost the only product; after purification by repeated crystal- 
lisations from alcohol, it forms pale yellowish-green long needles, 
which melt at 32°2°. The nitro-group in this compound is in the 
para-position relatively to one, and in the ortho-position relatively to 
the other, chlorine-atom. Concentrated nitric acid transforms it into 
a dinitrometadichlorobenzene, which melts at 103° and crystallises 
from a mixture of alcohol and ether in magnificent transparent 
prisms of a pale sea-green colour; by the action of potassium hydrate 
solution this compound is converted into the potassium derivative of a 
dinitrometachlorophenol closely resembling that obtained from the 
corresponding bromo-compound (p. 231). When treated with an alco- 
holic solution of ammonia for 8 or 12 hours to 160° nitrometadichloro- 
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benzene (m. p. 32°2°) is converted into orthonitrometachloraniline, 
which crystallises in long yellow lamingw, melting at 123°2°; it fur- 
nishes paranitrochlorobenzene (m. p. 83°3°) on treatment with ethyl 
nitrite, and on reduction is finally converted intw orthodiamido- 
benzene. 

Nitrometadichlorobenzene (NO,: Cl : Cl = 1 : 3: 5).—Paranitrani- 
ine dissolved in a large excess of hydrochloric acid is submitted to the 
action of chlorine: whereby dichloroparanitraniline is obtained, mixed 
with chloranil, from most of which it may be separated by crystallisa- 
tion from alcohol, but the whole cannot be removed even by repeated 
crystallisation. The product is then treated with ethyl nitrite, and 
after distilling off the greater part of the alcohol, potash is added and 
the residue distilled in a current of steam. The nitrometadichloro- 
benzene thus prepared crystallises from alcohol in long, almost colour- 
less laming; it melts at 65°4°. It is not acted upon by an alcoholic 
solution of ammonia; on reduction it furnishes a dichloraniline, which 
yields metadichlorobenzene on treatment with ethyl nitrite. 

Nitroparachlorobromobenzene (Cl: NO,: Br = 1: 2: 4).—In all its 
properties nitroparachlorobromobenzene is intermediate between nitro- 
paradichloro- and nitroparadibromobenzene ; it melts at 68°6°. When 
heated with an alcoholic solution of ammonia for 10 or 12 hours to 
160°, it furnishes a compound which has the same melting point 
(111-4°) as, and appears to be identical with, nitroparabromaniline 

. 217). 
Te itiiasitintiaens (NO, : Br: Cl = 1:2: 4).—This com- 

und is obtained by Griess’s reaction from orthonitrometachloraniline 
(p. 219). After purification by distillation in a current of steam and 
repeated crystallisation from alcohol, it is obtained in needles of a pale 
yellowish-green colour, which melt at 49°5°. It is reconverted into 
nitrometachloraniline by the action of an alcoholic solution of ammonia 
at 160°. 

Nitrometachlorobromobenzene (NO,:Cl: Br = 1: 2: 4).—It appearec. 
highly probable that this compound would be obtained by the action 
of nitric acid on pure metachlorobromobenzene. Wishing to obtain 
the latter without having recourse to the employment of platinum 
chloride, the author submitted acetanilide suspended in water to the 
action of chlorine until the increase of weight corresponding with the 
absorption of one molecule was obtained ; a current of air laden with 
bromine vapour was then passed through the mixture, one molecule of 
bromine being taken. After saponification the product was freed from 
mono- and tri-substituted anilines by treatment with hydrochloric 
acid in the usual manner, and then decomposed with ethyl nitrite ; the 
resulting mixture of dichloro-, chlorobromo- and dibromobenzene was 
distilled in a current of steam, dried with phosphoric anhydride, and 
most carefully fractioned. The main product was a liquid boiling at 
196°, having the composition of chlorobromobenzene. It was readily 
acted upon by concentrated nitric acid; the nitro-product, after re- 
peated crystallisation from alcohol, was obtained in pale yellowish- 
green long needles, closely resembling nitrometadichlorobenzene, 
melting at 46°8°. This melting point lies exactly between that of 
nitrometadichloro- and that of nitrometadibromobenzene. When 
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heated with an alcoholic solution of ammonia to 160°, it furnished 
a product which in colour and solubility is intermediate between nitro- 
metachlor- and nitrometabromaniline ; its melting point (137°) is also 
the arithmetical mean of the melting points of these two compounds. 
Analysis shows, however, that it is a mixture of an equal number of 
molecules of nitrochloraniline and nitrobromaniline, and on treating it 
with ethyl nitrite a product was obtained, separable into paranitro- 
bromobenzene (m. p. 125°5°) and paranitrochlorobenzene (m. p. 80°3°). 
The nitration-product of metabromochlorobenzene appears therefore to 
be a mixture of an equal number of molecules of the two compounds: 


NO, NO, 
Cl () Br 
\4 
Br Cl 


Nitrometachlorobromobenzene (NO, : Br : Cl = 1:3: 5).—This com- 


pound is produced on carefully treating orthonitroorthobromopara- nae 


chloraniline (p. 219) with ethyl] nitrite. In properties it is between 
the corresponding dichloro- and dibromo-derivatives, and like them 
exhibits extraordinary stability when submitted to the action of 
ammonia and other reagents. It crystallises in long, thin, narrow 
lamine, and melts at 82°5°. 

Nitroparachloriodobenzene (NO,: Cl: I = 1:3: 6).—This body is 
obtained from nitroparachloraniline (m. p. 116°4°) by Griess’s reaction. 
It crystallises in spherical groups of needles and melts at 63°3°. A 
product in which only the nitro-group has a relatively different position 
is probably obtained by the action of nitric acid (sp. gr. 1°54) on para- 
chloriodobenzene dissolved in a large excess of glacial acetic acid. 

Nitrometachloriodobenzene.—Nitrometachloraniline may in a similar 
manner be converted into a nitrometachloriodobenzene, which crystal- 
lises from a mixture of alcohol and ether in large prisms and melts at 
63°4°. Its constitution is expressed by Fig. I, whilst Fig. II probably 
represents the compound which is the main product of the action of 
nitric acid on metachloriodobenzene, which has not been completely 
investigated, however : 


NO, NO, 
I “N\ C1 


V4 
Cl I 
I. II. 


Nitroparabromiodobenzene (NO, : Br : I = 1:3: 6).—To prepare 
this compound the diazo-derivative from orthonitroparabromaniline is 
decomposed with hydriodic acid ; it melts at 90°4°, and in appearance 
1s not distinguishable from tribromometanitraniline. 

Nitrometabromiodobenzene (NO, : 1: Br = 1 : 2: 4).—This cormpound 
results from the decomposition of the diazo-derivative from orthonitru- 
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metabromaniline with hydriodic acid. It forms deep yellow crystals, 
altogether different from those of the isomeride next described ; it melts 
at 83°5°. When heated to 180° with an ammoniacal solution of am- 
monia it is converted into nitrometabromaniline (m. p. 151°4°). 

Nitrometabromiodobenzene (NO, : Br: I = 1:2:4).—This compound 
is the principal product of the action of nitric acid on metabromiodo- 
benzene. It crystallises from alcohol in lemon-yellow prisms and 
needles, and from a mixture of alcohol and ether it separates on spon- 
taneous evaporation in large transparent orange-yellow rectangular 
plates. It melts at 126°8°. When heated with ammonia solution to 
175°, it furnishes nitrometiodaniline (infra). The accessory nitration- 
product of metabromiodobenzene crystallises in colourless needles 
difficult to purify: it probably has the constitution Br : NO, : I 
=1:2:3. 

Nitroorthobromiodobenzene (NO, : Br : I: = 1:3: 4).—This com- 
pound is obtained from nitroorthobromaniline by Griess’s reaction. It 
is also the principal nitration-product of orthobromiodobenzene; the 
accessory product was not isolated in a pure state. It crystal- 
lises in needles or large almost colourless prisms, and melts at 106°. 
After several days’ heating to 190° with ammonia solution, it is con- 
verted into nitroorthobromaniline. 

Nitroparadiiodobenzene could not be obtained from paradiiodoben- 
zene. Whatever the conditions, the action of nitric acid on this com- 
ga was always found to furnish paranitroiodobenzene (m. p. 
171°5°). 

Nitrometadiiodobenzene (NO, : I: I=1:2: 4).—Metadiiodoben- 
zene, prepared from meta-iodaniline, crystallises from alcohol in large 
lamin resembling naphthalene, and boils at 284-7 (pr. 756°48 mm. at 
15°5°) ; on slow evaporation of its solution in alcohol and ether, it 
separates in large transparent rhombic plates, melting at 40°4°. Nitric 
acid (sp. gr. 1°52) converts it into nitrometadiiodobenzene, which 
crystallises from hot alcohol in small plates of the colour of potassium 
chromate ; when the solution is allowed to evaporate spontaneously, 
quadratic octahedrons are formed, and if ether be added, it separates 
in large transparent orange-yellow plates. It melts at 168°4°; when 
heated to 170° for several days with an alcoholic solution of ammonia, 
it is converted into orthonitrometiodaniline, which forms magnificent 
steel-blue lamine. It is very difficultly soluble in boiling alcohol, 
and does not melt at 220°; ethyl nitrite has no action upon it. 


The three Isomeric Tribromobenzenes.—The manner in which 
the constitution of these compounds may be inferred from their rela- 
tion to the three isomeric dibromobenzenes, and the bearing which the 
determination of the constitution of the tribromobenzenes has upon 
that of the dibromobenzenes, was discussed at the beginning of this 
abstract. The constitution of the tribromobenzenes may also be de- 
termined, however, by the examination of their nitro-derivatives, 
since as the following figures show, one of them can furnish only a 
single nitrotribromobenzene, whilst the others may furnish respectively 
two and three isomeric nitro-derivatives : 
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The author has employed both these methods and finds that the 
results they furnish accord perfectly. 

Tribromobenzene (Br: Br: Br = 1:2: 4o0r1:3: 4).—The modi- 
fication of tribromobenzene originally discovered by Mitscherlich may 
be obtained, as Griess has shown, by displacing the NH,-group in 
ordinary dibromaniline by bromine through the agency of the diazo- 
derivative ; according to the author, this method is to be preferred to 
all others, and he gives complete details of the precautions to be ob- 
served. 

Ordinary dibromaniline, however, is derived from metadibromo- 
benzene (p. 217), and its conversion into Mitscherlich’s tribromo- 
benzene is therefore equivalent to the formation of the latter from 
metadibromobenzene ; but the author finds that para and orthodibromo- 
benzene may in a similar manner be converted into Mitscherlich’s tri- 
bromobenzene. Hence it is inferred in the manner already explained 
(p. 205) that the bromine atoms in this modification are relatively in 
the positions 1 : 2: 4. 

The dibromaniline from nitroparadibromobenzene (m. p. 85°4°) is 
converted into the diazo-derivative with very considerable difficulty ; but 
the dibromaniline derived from orthodibromobenzene (that formed on 
reducing the nitroorthodibromobenzene which melts at 58°6°), which 
furnishes Mitscherlich’s tribromobenzene, like ordinary dibromaniline, 
is readily acted upon by nitrous acid. 

When tribromobenzene is prepared by Mitscherlich’s method by the 
action of potassium hydrate on benzene hexbromide, it is contaminated 
with mono- and dibromobenzene. 

(1: 3:4) Tribromobenzene melts at 44°, and crystallises on cooling 
in small white needles ; when distilled from an ordinary retort it was 
found to boil at 275°—276° (uncor.). It furnishes two mononitro- 
i on treatment with nitric acid, the principal of which melts 
at 93°4°. 

Tribromobenzene (Br : Br: Br = 1: 2: 3).—This modification was 
previously unknown. To prepare it the NH,-group in dibromopara- 
nitraniline (m. p. 202°5°, p. 210) is displaced by bromine, and the 
resulting nitrotribromobenzene (m. p. 111-9°) is reduced; a new crys- 
talline tribromaniline is thus produced, which does not melt at 130°, 
but appears to decompose at a slightly higher temperature. This tri- 
bromaniline is distinguished by its energetic basic properties; when 
submitted to the action of ethyl nitrite it is converted into the new 
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tribromobenzene, which is purified by distillation in a current of 
steam and crystallisation from alcohol. It is thus obtained in magni- 
ficent colourless transparent rhombic plates, melting at 87°4°. 

By successively displacing the NH,- and NO,-group in dibromo- 
paranitraniline (m. p. 202°5°) by hydrogen, metadibromobenzene is 
produced (comp. p. 214); but on the other hand this dibromopara- 
nitraniline may be obtained from nitroorthobromaniline from nitroortho- 
dibromobenzene (p. 219). Indirectly, therefore, the tribromobenzene 
under discussion is derived from both meta- and orthodibromobenzene, 
and since Mitscherlich’s tribromobenzene can be obtained from the 
three dibromobenzenes, and the bromine atoms in it consequently 
occupy the positions 1: 3: 4, it follows that the bromine atoms in 
the tribromobenzene from dibromoparanitraniline are in the positions 
1:2:3. 

Tribromobenzene (Br: Br: Br=1: 3 : 5)*.—Stueber, who first 
discovered this modification, obtained it by displacing the NH,-group 
in ordinary tribromaniline by hydrogen. The author has prepared 
it in the same way, and also by introducing bromine in place of the 
NH,-group in the dibromaniline formed on reducing nitrometadibro- 
mobenzene (m. p. 104°5°; p. 218). 

Two of the isomeric tribromobenzenes having been proved to be the 
1:2: 4and 1:2: 3 modifications, it follows of necessity that this third 
tribromobenzene from tribromaniline is the 1:3: 5 modification. It 
crystallises from a mixture of alcohol and ether in large transparent 
well formed prisms, melting at 119°6°; when distilled from an ordi- 
nary retort it boils slightly above 278° (uncor.). 

Trichlorobenzene (Cl: Cl: Cl=1:3:5).—This modification was 
obtained from ordinary trichloraniline, and from nitrometadichloro- 
benzene (m. p. 65°4°) ; it very closely resembles the corresponding 
bromo-derivative, crystallising in long transparent needles, which melt 
at 63°4°. 


Nitrotribromobenzenes.—Only one nitrotribromobenzene was 
known at the time when the author commenced his researches, viz., 
that obtained by Mayer from Mitscherlich’s tribromobenzene ; he has 


* The author terms this modification paratribromobenzene, because relatively to 
each other the three bromine atoms are in the 1:3 or para-position (comp. foot 
note, p. 207). Similarly, on account of the relative position of the bromine atoms, 
he applies the prefix meta to the 1: 2:3 modification; the 1 : 2: 4 modification 
being termed orthotribromobenzene. As Ladenburg has pointed out, however 
(Deut. Chem. Ges. Ber., viii, 1214), we may define a para-di-derivative of benzene 
as one which can only give rise to a single tri-derivative; an ortho-di-derivative as 
one which can furnish two isomeric tri-derivatives ; and a meta-di-derivative as one 
which can furnish three isomeric tri-derivatives—the two-displacing radicles in the 
di-derivative being in each case alike. This definition is based entirely upon facts, 
and it has the advantage of being in accordance with the system now generally 
adopted. Similarly, it appears desirable in distinguishing the isomeric tri-deriva- 
tives containing three similar radicles to apply the prefix para- to those which furnish 
a single tetra-derivative, the prefix ortho- to those which furnish two, and the prefix 
meta- to those which furnish ¢hree isomeric tetra-derivatives. We may therefore 
term the 1: 3:5 modification paratribromobenzene ; the modification 1:2: 3 
orthotribromobenzene ; and the modification 1 : 2 : 4 metatribromobenzene. — 
H. E. A. 
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succeeded in preparing four others, and believes that he has obtained 
the sixth modification. 

Nitro-1 : 3 : 4-tribromobenzene (NO,: Br : Br: Br= 1:2: 4: 5).— 
This compound is the main product of the action of concentrated nitric 
acid on 1:3: 4or metatribromobenzene, and was first obtained by 
Mayer. It crystallises from alcohol in long yellowish-green needles, 
and from ether containing a small quantity of alcohol, on spontaneous 
evaporation, in large transparent monoclinic forms of the colour of 
octohedral sulphur. It melts at 93°5°, and volatilises readily in 
a current of steam; it dissolves with difficulty in cold alcohol, but 
more readily in hot alcohol, and especially in hot glacial acetic acid. 
When heated for about twelve hours to 100°—120° with an excess of 
an alcoholic solution of ammonia, it is converted into nitrobromo- 
diamidobenzene. The latter crystallises in needles resembling potas- 
sium trinitrophenol in appearance; it does not melt at 156°, and is 
not affected when heated with a solution of potassium hydrate. By 
the action of ethyl nitrite it is converted into paranitrobromobenzene 
(m. p.125°5°). From these reactions there can be no doubt that the 
constitution of nitrometatribromobenzene (m. p. 93°5°) and the bro- 
monitrodiamidobeuzene formed from it is expressed by the following 


figures : 
NO, NO, 


3 Br /~ NH, 
Br 4 NH, LY) 


Br Br 


When heated for some time with a large excess of a mixture of 
nitric and fuming sulphuric acid on the water-bath, nitrometatribromo- 
benzene is converted into a dinitrometatribromobenzene, which was 
first obtained by Mayer, but in an impure state. When crystallised 
from a large quantity of hot alcohol, it forms pale yellowish-green 
lamine melting at 135°6° (125° Mayer), but it separates from ether on 
spontaneous evaporation in crystals of surprising beauty. This com- 
pound is not acted upon by potassium hydrate solution, but when 
placed in contact with an alcoholic solution of ammonia in sealed tubes, 
it is gradually converted into a dinitrodiamidobromobenzene. The 
latter substance is not affected by ethyl nitrite, but it is decomposed 
by potassium hydrate in the cold, ammonia being evolved, and a yellow 
salt separating, probably of the composition CsHBr.NH;,.(NO,),.OK ; 
when the mixture is heated, however, the solution becomes of a 
clear yellowish-brown colour, and crystals separate only when it is 
concentrated. These are of an orange-yellow colour, and constitute 
the dipotassium derivative of a dinitrobromodioxybenzene ; the latter 
may be separated by the addition of dilute sulphuric acid to the con- 
centrated solution. It crystallises after some days in large transpa- 
rent chrome-yellow plates; this substance has decided acid properties, 
and furnishes two series of metallic derivatives. 

Nitro- 1 : 2: 4.tribromobenzene (NO,: Br: Br: Br = 1:2: 8: 5).— 
To prepare this compound the NH,-group in dibromorthonitraniline 
(p. 210) is displaced by bromine by Griess’s method. The product is 
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submitted to distillation in a current of steam, and is then several 
times crystallised from alcohol, but it is not obtained in a pure state 
in this manner, for although it begins to melt at 85°, it fuses com- 
pletely only at 93°. On recrystallising from acetic acid, however, it 
separates in long white needles which melt constantly at 119°5°, and 
a substance crystallising in yellow plates afterwards separates from 
the mother-liquor, but too little of this was obtained to enable its 
nature to be determined. This nitrotribromobenzene crystallises in 
long, extremely fine needles, grouped in bundles, and having a most 
magnificent cetaceous appearance. By the action of ammonia solution 
at 140°, it is reconverted into the dibromorthonitraniline from which it 
was prepared. 

Nitro- 1 : 2: 4-tribromobenzene (Br : Br: NO,: Br = 1: 2:3: 4).— 
This body is formed in small quantity, together with the isomeride 
melting at 93°5°, on nitrating 1 : 2: 4 tribromobenzene, and is con- 
tained in the alcoholic mother-liquor. This liquid yields by spon- 
taneous evaporation a mixture of the preceding modification with 
crystals of different form, and lighter colour; and on picking these 
out and recrystallising them several times from alcohol, and finally 
by spontaneous evaporation from a mixture of alcohol and ether, the 
second modification separates in transparent almost colourless rhombic 
plates. It did not melt when heated to 187°, but sublimed into the 
cool part of the tube. There can be no doubt that this compound has 
the constitution above assigned to it, although this has not been directly 
established, the constitution of the two isomerides having been ex- 
perimentally determined. 

Nitro- 1 : 2 : 3-tribromobenzenes.—Two mononitro-derivatives of 
1 : 2: 3 tribromobenzene are theoretically possible, viz. : 


Br 
Br ( ) Br 
\Z 
NO, 
The former of these is obtained by displacing the NH,-group in tri- 
bromorthonitraniline (p. 217) by hydrogen, and by displacing the NH- 
group in dibromoparanitraniline (p. 210) by bromine. 

Nitro- 1 : 2 : 3-tribromobenzene (Br: Br: Br: NO, = 1:2 : 3: 5) 
crystallises in magnificent transparent colourless crystals, charac- 
terised by the large number of faces which they exhibit; it melts at 
112°. On reduction it furnishes the tribromaniline described on p. 223. 
When heated for 10 hours with ammonia solution to 120° it is readily 
converted into dibromoparanitraniline melting at 202°5°. By the action 
of a mixture of nitric and sulphuric acids it is converted into a sub- 
stance which crystallises from ether in large rectangular plates melt- 
ing at 162'4°. This product is doubtless a dinitrotribromobenzene; 
when heated with a solution of potassium hydrate it furnishes a difli- 
cultly soluble, crystalline, vermillion-red potassium salt. 


The author has not yet been able to determine with certainty whe- 
ther this nitrotribromobenzene is formed on nitrating 1 : 2 : 3 tribro- 
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mobenzene. The product of this action appears to differ slightly 
from it, and it is therefore not improbable that the nitration-product of 
1:2:3 tribromobenzene has the constitution represented by the second 
of the figures above given. 


Nitro- 1: 3: 5-tribromobenzene (NO, : Br: Br: Br =1:2:4:6) — 
By the action of concentrated nitric acid, 1: 3: 5 tribromobenzene is 
converted into a dinitro-compound, whilst if the acid be somewhat 
diluted no action takes place. Nitro- 1 : 3: 5-tribromobenzene, how- 
ever, may be obtained by the action of ethyl] nitrite on tribromometa- 
nitraniline (p. 210). It is difficult to obtain the product in a colourless 
state by repeated crystallisation from alcohol, but it is readily purified 
by distillation ; when small quantities are taken this may be effected 
under the ordinary pressure, but larger quantities should be distilled 
under reduced pressure. Under the pressure of 11 mm. it distils 
almost constantly at 177° (uncor.). Nitro- 1 : 3 : 5-tribromobenzene 
is difficultly soluble even in boiling alcohol; it dissolves readily in hot 
chloroform, however, separating on cooling in large, almost colourless 
prisms. It is also dissolved by ether and acetic acid, crystallising from 
these media in large transparent prisms and plates, which when 
seen in mass present a pale greenish tint; it melts at 125°1°. It is 
reduced with difficulty, being converted, after long digestion with a 
large excess of tin and hydrochloric acid, into ordinary tribromaniline 
(m. p. 118°). By the action of ammonia-solution at 170°, it is slowly 
converted into a bromonitrometadiamidobenzene. This compound crys- 
tallises from boiling water in magnificent orange-red needles; it does 
not melt at 150° but towards 163° begins to soften and a part sub- 
limes, the remainder undergoing decomposition. By the action of 
ethyl nitrite it is converted into paranitrobromobenzene (m. p. 125°5°), 
and it is thus established that it has the constitution indicated by the 
second of the following figures : 


NO, NO, 
NH, “ \ NH, 


y 


Br 


Dinitro- 1 : 3 : 5-tribromobenzene, which is produced by warming the 
tribromobenzene with an excess of nitric acid (sp. gr. 1°54) until it is 
completely dissolved, crystallises from a concentrated alcoholic solu- 
tion in needle-like forms, and from a somewhat dilute solution in well- 
formed prisms. These crystals are perfectly colourless. It melts at 
192°; it is not affected by an aqueous solution’ of potassium hydrate, 
but is readily attacked by ammonia solution, giving rise to amido- 
derivatives, which vary in composition according to the conditions of 
experiment. These derivatives are decomposed by potassium hydrate, 
and furnish derivatives of a dioxybenzene, and also, it would seem, of 
phloroglucin. The author promises to describe these derivatives in a 
future communication, as well as the trinitro-compound formed on treat- 
ing mono- or dinitro- 1 : 3 : 5-tribromobenzene with a mixture of con- 
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centrated nitric and sulphuric acid; he also hopes to be able to prove 
that phloroglucin and pyrogallol are respectively the trihydroxybenzenes 
analogous to the 1: 3: 5 and 1 : 2: 4 tribromobenzenes. 


The Constitution of the principal Derivatives of Phenol.— 
Tue Isomeric BromopHENnots.—The author has converted the three 
isomeric bromanilines into the corresponding bromophenols. The 
bromanilines were converted into nitrates, and the latter suspended in 
water containing nitric acid, a relatively large quantity of acid being 
required in the case of the ortho-compound; the mixtures were then 
treated with nitrous acid,-care being taken to keep them cool until 
complete dissolution was effected. Dilute sulphuric acid was afterwards 
mixed with the cooled solutions, which were then poured into absolute 
alcohol; and ether was added until it caused no further precipitation. 
The crystalline diazobromobenzene sulphates thus obtained were washed 
with ether, dried in a vacuum, and then boiled with a large quantity 
of water in a flask attached to a reversed condenser; the products 
were extracted with ether, distilled in a current of steam, and then 
distilled under reduced pressure. Para- and metabromaniline thus 
treated furnish notable quantities of the corresponding bromophenols, 
whereas orthobromaniline yields but a very small quantity of bro- 
mophenol. 

Parabromophenol (1:4) melts at 66°4°; nitric acid converts it into a 
acca, melting at 88°, and a dinitrobromophenol melting at 

56°. 

Metabromophenol (1 : 3).—The author has hitherto obtained this body 
only in the liquid state, but he has not completed its investigation. 
By the action of an excess of bromine even in the cold it is converted 
into tetrabromophenol. On nitration it furnishes, amongst other nitro- 
derivatives, a dinitrobromophenol which appears to be identical with 
that melting at 91°5°, obtained by the action of potassium hydrate on 
the dinitrometadibromobenzene which melts at 117°4° (p. 231). 

In 1867, by converting the crude bromophenol obtained directly 
from phenol into bromanisol and acting on the latter with sodium 
and carbonic anhydride, the author obtained a methoxybenzoic acid, 
C.H,(OCH;)COOH, identical with that furnished by ordinary (met) 
oxybenzoic acid (1:3), thus proving the formation of metabramo- 
phenol from phenol. The production of this body appears, however, 
to be dependent on conditions not yet understood: for on seeking to 
obtain methoxybenzoic acid from crude bromophenol prepared under 
conditions apparently identical with those observed in 1867, the author 
was unsuccessful ; but having still in his possession a portion of the acid 
originally obtained, he has been able to convince himself that no error 
was committed in regarding it as methylmetoxybenzoic acid. 

Orthobromophenol (1: 2) is a colourless oil; it is identical with the 
compound which the author obtained in 1869 by Griess’s reaction 
from the amidophenol prepared from volatile nitrophenol. On nitra- 
tion it furnishes a bromodinitrophenol melting at 118°2°. 

Dibromoparanitrophenol.—The dibromonitrophenol first obtained by 
Brunck from the non-volatile nitrophenol formed on nitrating phenol, 
is converted by the action of methyl iodide on its silver derivative into 
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dibromoparanitranisol. This compound crystallises in white transparent 
needles; it melts at 122°6°. When heated for two days to 180° with 
ammonia solution, it furnishes a dibromonitramidobenzene (m. p. 202°5°) 
which is identical with dibromoparanitraniline, and convertible by the 
action of ethyl nitrite into the symmetrical nitrometadibromobenzene 
(m. p. 104°5°) described on p.218. The dibromamidophenol formed 
on reducing the nitrophenol is not converted into a dibromophenol by 
ethyl nitrite, but reconverted into the dibromoparanitrophenol. 

Dibromorthonitrophenol.—This compound, obtained by nitrating 
ordinary dibromophenol, or by brominating volatile nitrophenol, is 
converted into the anisol by the action of methyl iodide on its silver 
derivative. As in the case of the paranitrophenol-derivative, the 
iodide is without action in the cold, but acts readily when the mixture 
is heated on the water-bath. Dibromorthonitranisol crystallises in 
long needles of a pale yellowish-green colour; it melts at 76°7°. By 
the action of ammonia solution at 170° it is converted into a nitrodi- 
bromamidobenzene (m. p. 127°3°) identical with dibromorthonitrani- 
line, and furnishing the same nitrodibromobenzene as the nitrodibrom- 
aniline from dibromoparanitrophenol. These observations show that the 
constitution of the dibromo-derivatives of ortho- and paranitrophenol 
is expressed by the following figures : 


OH OH 


Br () Br Br () NO, 


NO, Br 
Dibromoparanitrophenol. * Dibromorthonitrophenol. 

Brom-a-dinitrophenol (OH : NO,: NO,: Br =1:2:4:6).—By the 
action of a molecule of bromine on a molecule of ordinary dinitraniline 
suspended in water, a bromodinitraniline is produced which crystallises 
from glacial acetic acid in small yellow needles melting at 144°; if the 
crystals be allowed to remain in contact with the mother-liquor they 
are almost entirely converted into small brownish-yellow plates and 
prisms. This compound is not acted upon by ethyl nitrite, but is 
readily decomposed by a solution of potassium hydrate (1: 6) and 
converted into the potassium derivative of a bromodinitrophenol iden- 
tical with that which is formed by the action of bromine on ordinary 
(or a)-dinitrophenol, and by nitrating Brunck’s bromoparanitro- 
phenol and the bromophenol prepared by Griess’s method from volatile 
nitrophenol, or that similarly prepared from orthobromaniline. 

8-Dinitrophenol (OH : NO, : NO, = 1: 2 : 6).—In order to separate 
this compound from «-dinitrophenol, the mixture is treated with potas- 
sium carbonate solution, and the crystalline mixture of potassium 
derivatives is exposed to the sun’s rays; the a-dinitrophenol deriva- 
tive becomes reduced to a fine powder, and may be separated mecha- 
nically from the crystals of potassium 8-dinitrophenol which remain 
intact. The @-dinitrophenol derivative is then purified by repeated 
crystallisation from water, with the addition of animal charcoal. 
8-Dinitrophenol melts at 63°9°; the potassium, sodium, and barium 
derivatives possess all the properties ascribed to them by Huebner ; 
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but the author has obtained two silver derivatives. One of these con- 
tains two molecules of water of crystallisation, and crystallises in long 
dark copper-red needles, when the solution is very dilute and the 
crystallisation takes place at a low temperature; the other contains 
only a single molecule of water, and forms brown plates and stunted 
needles, which exhibit a blue reflex, and if not too large are of a blood- 
red colour by transmitted light. By the action of methyl iodide on 
these derivatives in presence of pure ether free from alcohol, 8-dinitr- 
anisol is readily obtained ; it crystallises from alcohol in colourless long 
needles, which melt at 115°8°, and is reconverted by the action of an 
aqueous solution of potassium hydrate into potassium §-dinitrophenol. 
When heated with ammonia-solution to 120°—130° for several hours, 
it is converted into the dinitraniline melting at 137°8° (p. 211). 

Chloro-8-dinitrophenol (OH : NO, : Cl: NO, =1:2: 4: 6).—The 
compound obtained by chlorinating 8-dinitrophenol is identical with 
the chlorodinitrophenol first obtained by Dubois by nitrating para- 
chlorophenol; the same substance results, as Engelhardt and Latschi- 
noff have shown, when one of the chlorine atoms in Jungfleisch’s 
a-dinitroparadichlorobenzene (p. 209) is displaced by OH, the action 
taking place readily when the latter compound is heated with sodium 
carbonate solution (by the action of sodium carbonate solution on 
Jungfleisch’s @-dinitroparadichlorobenzene, the author has obtained 
the sodium derivative of an isomeric chlorodinitrophenol which he 
promises to describe in a future communication). Chloro--dinitro- 
phenol is also formed on nitrating the chloronitrophenol formed by 
chlorinating orthonitrophenol; and from the dinitrochloraniline melt- 
ing at 144°7°, obtained from the corresponding anisol, or a-dinitro- 
paradichlorobenzene, by the action of ammonia solution, or by the 
action of chlorine on the dinitraniline (m.p. 137°8°) described on 
p. 211, this dinitrochloraniline being rapidly acted upon when heated 
with an aqueous solution of potassium hydrate. 

Chloro-8-dinitranisol, which is readily obtained on treating the 
silver derivative of chloro-8-dinitrophenol with methyl iodide, crystal- 
lises in almost colourless laminz, and melts at 65°4°. By the action 
of ammonia solution at ordinary temperatures, it is readily converted 
into dinitroparachloraniline (m. p. 144°7°). This compound is obtained 
most easily, however, by placing «-dinitroparadichlorobenzene in con- 
tact with alcoholic ammonia in a stoppered bottle; the crystals gra- 
dually dissolve, the liquid becoming orange-red, and after a time 
depositing long orange-yellow needles of the dinitroparachloraniline. 

Bromo-8-dinitrophenol.--The bromo-derivative of @-dinitrophenol, 
formed by gently warming the latter with bromine, is identical with 
the bromodinitrophenol melting at 85°6° (? 75°6°) obtained by nitrat- 
ing parabromophenol, and not different as stated by Armstrong (Deut. 
Chem. Ges. Ber., vi, 650)*. The potassium and silver derivatives closely 
resemble the corresponding derivatives of chloro-8-dinitrophenol. 

Iodo-8-dinitrophenol.—The author has prepared this compound by 
the action of iodine and iodic acid on @-dinitrophenol, and confirms 

* This discrepancy is removed by the observation that bromo-f-dinitrophenol is 


convertible into the isomeric bromo-a-dinitrophenol by mere warming with bromine 
(this Journal, xxviii, 520). 
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the account given of it by Armstrong, who obtained it by the action of 
iodine and mercuric oxide on §-dinitrophenol. It crystallises from 
water in chrome-yellow needles, and from alcohol in large prisms, and 
melts at 112°9°. The silver derivative forms small red-brown needles. 

Dinitrometabromophenol.—By the action of a mixture of nitric and 
famirg sulphuric acid on the nitrometadibromobenzene melting at 
61:6° (p. 217) a dinitrometadibromobenzene is obtained, which crys- 
tallises from alcohol in long yellowish-green needles, and from ether 
in large transparent plates. This compound melts at 117°4°; it is 
slowly acted upon by ammonia solution at the ordinary temperature, 
and converted into a substance which has not yet been analysed, but 
is probably a bromodinitraniline, crystallising in long bright yellow 
needles, and melting at 178°4°. 

When heated on the water-bath with an aqueous solution of potas- 
sium hydrate (1 : 6) for several hours, dinitrometadibromobenzene is 
completely converted into the potassium derivative of a dinitrometa- 
bromophenol, which is purified by recrystallisation from water with the 
addition of animal charcoal. This potassium derivative may be ob- 
tained, however, in three different forms. If the crystallisation takes 
place at a temperature near the boiling point, it separates in long 
bright yellow needles having a magnificent silky lustre; to preserve 
them in this state the crystals must be removed from the solution 
before it becomes cold, washed with a little boiling water, expressed 
between sheets of paper and dried at 100°. If these crystals are left 
in the solution whilst it cools, they alter with strong decrepita- 
tion and assume a deeper colour. Both these forms are anhydrous, 
but when the second form is heated to 120° the crystals fall to a 
powder consisting of minute crystals of the bright yellow colour of the 
first form. The third form is obtained at low temperatures and crys- 
tallises in large, transparent, bright yellow rhombic plates; it is so 
unstable, however, that no sooner are the crystals removed from the 
liquid than they lose water and become opaque. The calcium and 
barium derivatives are difficultly soluble in water and crystallise in 
yellow needles; when heated they detonate more powerfully than 
potassium-trinitrophenol. Qn adding a solution of silver nitrate to a 
solution of the potassium derivative, a voluminous yellow precipitate 
is produced, but on touching this with a glass rod, it assumes at the 
point of contact a magnificent red coloration, which rapidly extends 
to the whole mass. If the precipitate be dissolved in a large quantity 
of boiling water, and the solution allowed to cool slowly, small needles 
and lamine united in strawberry-like forms are deposited, which have 
a magnificent deep crimson-red colour, surpassing velvet in delicacy 
and splendour. The methyl derivative crystallises from alcohol in 
yellowish-green rhombic plates, and melts at 109°4°; it is slowly 
saponified by the action of a warm aqueous solution of potassium 
hydrate. The dinitrometabromophenol itself is precipitated on the 
addition of hydrochloric acid to a concentrated cold solution of the 
potassium derivative in small almost colourless plates; from a hot 
somewhat dilute solution it separates in long transparent needles. 
It resembles trinitroresorcin, and crystallises from alcohol or ether in 
large transparent almost colourless prisms. It melts at 92°5°; it is 
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readily dissolved by concentrated nitric acid, but precipitated un- 
changed on the addition of water. 

The dinitrometadichlorobenzene described on p. 219 is converted 
on similar treatment into a dinitrometachlorophenol very closely 
resembling this dinitrometabromophenol. 

Constitution of the Di-derivatives of Benzene.—The consti- 
tution of the three dibromobenzenes having been definitively determined 
from their relation to the three tribromobenzenes, that of the remain- 
ing di-derivatives of benzene containiag six atoms of carbon may also 
be inferred, since the connection of these di-derivatives with the isomeric 
dibromobenzenes is, in nearly all cases, established beyond question, the 
exceptions and contradictions previously existing having mostly been 
eliminated by the author’s researches. In the following table the 
various di-derivatives of benzene with six atoms of carbon are arranged 


in isomeric series : 


1 
2 


O: 


1 
6/\2 


C3 


4 
Meta. 


2 


Ortho. 


Paradibromobenzene, 
from parabromaniline ; 
from parabromophenol ; 
principal product of the 
action of bromine on 
benzene; m. p. 89°3°; 
b. p. 218°7°. 


Paradinitrobenzene, 
m. p. 172°. 


Paranitraniline, 


principal product of the 
action of nitric acid on 


anilides ; 
dinitrobenzene ; 
145°9°. 


from para- 
m. p. 


Parabromaniline, 


the so-called octohedral 
bromaniline ; product of 
the action of bromine 
on anilides; formed on 
reduction of the bromo- 
nitrobenzene from para- 
nitraniline ; m. p. 66°4°. 


Metadibromobenzene, 


from metabromani- 
line; from ordinary 
dibromaniline ; liquid ; 
b. p. 219°4°. 


Metadinitrobenzene, 
ordinary dinitroben- 
zene; m. p. 89°9°. 

Metanitraniline, 


from ordinary dinitro- 
benzene ; m. p. 109°9°. 


Metabromaniline, 


from metabromoni- 
trobenzene ; from 
metanitraniline; crys- 
talline at 0°. 


Orthodibromobenzene, 


from _ orthobromani- 
line ; accessory product 
of the action of bro- 
mine on benzene; m. 
p. 1°; b. p. 223°8°. 

(see foot-note, p. 214). 


Orthodinitrobenzene, 
m. p. 117°9°. 


Orthonitraniline, 


from _ orthonitroben- 
zene; from orthonitran- 
isol, orthonitrobrom9- 
and orthonitriodoben- 
zene by the action of 
ammonia ; accessory 
product of the action 
of nitric acid on ani- 
lides ; m. p. 71°5°. 


Orthobromaniline, 


from orthobromonitro- 
benzene ;_ from ortho- 
nitraniline; _crystal- 
line ; melts above 30°. 
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Parachloraniline, 


the octohedral chlor- 
aniline; from paranitr- 
aniline, paranitrochloro- 


benzene, and acetani- 
lide. 


Paraiodaniline, 


formed by the action of 
iodine on aniline, and 
by reduction of the ni- 
troiodobenzene melting 
at 171:5°; m.p. 60°; 
crystallises in prisms. 


Paradichlorobenzene, 


from paranitraniline ; 
principal product of 
the action of chlorine 
on benzene ; m. p. 56°4°; 


b. p. 173°. 


Paradiiodobenzene, 
m. p. 129°4°. 


Parachlorobromo- 
benzene, 


from parachlor- and 
parabromaniline; m. p. 
67°4°; b. p. 196°3°. 


Paraiodobromobenzene, 


from parabromaniline ; 
m. p. 91°9°; b. p. 251°5°. 


Paraiodochlorobenzene, 


solid ; b. p. 227°6°. 


Metachloraniline, 


from metanitraniline ; 


liquid. 


Metaiodaniline, 


from metanitroani- 
line ; m. p. 25°; crys- 
tallises in plates. 


Metadichlorobenzene, 


from metachlorani- 
line; from ordinary 
dichloraniline ; liquid ; 
b. p. 172'1°. 


Metadiiodobenzene, 
m.p. 40°5° ; b. p. 285°. 


Metaiodobromoben- 
zene, 


from metabromani- 


line ; b. p. 252°. 


Orthochloraniline, 


from orthonitrochloro- 
benzene ; a far weaker 
base than its isome- 
rides. 


Orthoiodaniline, 
(see p. 211.) 


Orthodichlorobenzene, 


accessory product of 
the action of chlo- 
rine on benzene; and 
from orthochlorophe- 
nol (Beilstein and 
Kuhlberg) ; _ liquid 
b. p. 179°. 


Orthodiiodobenzene, 


solid ; boils at a slight- 
ly higher temperature 
than its isomerides. 


Orthoiodobromo- 
benzene, 


from  orthobromani- 
line ; b. p. 257°4°. 


Orthoiodochloro- 
benzene, 


liquid; boils above 


233°. 
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Parachloronitrobenzene, 


from "oe ge pb 
principal product of the 
action of nitric acid on 
chlorobenzene; m. p. 
83°. 


Parabromonitrobenzene, 


from  paranitraniline ; 
principal product of the 
action of nitric acid on 
bromobenzene; m. p. 
125°5°. 


Paraiodonitrobenzene, 
from paranitraniline ; 
principal product of the 
action of nitric acid on 


iodobenzene ; m. p. 
171°4°. 


Paradiamidobenzene, 


from _ paradinitroben- 
zene; m. p. 140°; fur- 
nishes quinone on oxida- 
tion. 


Paranitrophenol, 
m.p. 110—111° (? 114°). 


Paranitranisol, 


Mm. p. 48°; b. p. 258°— 
260°. 


Paramidophenol, 


furnishes quinone 
oxidution. 


on 


Metachloronitroben- 
zene, 


from metanitraniline ; 


m. p. 48°. 


Metabromonitroben- 
zene, 


from metanitraniline ; 
m. p. 56°4°. 


Metiodonitrobenzene, 


from metanitraniline ; 
m. p. 36°. 


Metadiamidobenzene, 


from ordinary or) 
metadinitrobenzene ; 
m. p. 63°. 


Metanitrophenol, 
m. p. $5°—96°. 


Orthochloronitro- 
benzene, 


accessory product of 
the action of nitric 
acid on chlorobenzene. 


Orthobromonitro- 
benzene, 


from orthonitraniline ; 
accessory product of 
the action of nitric 
acid on bromobenzene ; 
m. p. 43°1°. 


Orthiodonitrobenzene, 


from orthonitraniline ; 
accessory product of 
the action of nitric 
acid on iodobenzene ; 
m. p. 49°4°. 


Orthodiamidobenzene, 


from orthodinitroben- 
zene; m. p. 99°. 


Orthonitrophenol, 
m. p. 45°. 


Orthonitranisol, 
m. p. 9°; b. p. 265°. 


Orthamidophenol. 
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4 


Ortho. 


Paramidoanisol, 


identical with Cahours’ 
anisidine ; m. p. 54°. 


Parachlorophenol, 


from parachloraniline ; 
chief product of the 
action of chlorine on 
phenol; m. p. 41°; b. p. 
218°; gives hydroqui- 
none on fusion with 


KHO. 


Parabromophenol, 


from yarabromaniline ; 
chief product of the 
action of bromine on 
phenol; m. p. 664°. 


Pariodophenol, 


from pariodaniline ; from 


paramidophenol; __pro- 
duct of the action of 
iodine and iodic acid on 
phenol ; crystalline ; 
furnishes hydroquinone 
on fusion with KHO. 


Hydroquinone, 


m. p. 169°. 
(Hlasiwetz.) 


Metachlorophenol, 


from metachloraniline 
(Beilstein and Kur- 
batow) ; b. p. 214°. 


Metabromophenol, 


from metabrom- 
aniline; sometimes 
formed by the action 
of bromine on phenol. 


Metiodophenol, 


from metiodaniline ; 
product of the action 
of iodine and HgO 
on phenol; crystal- 
line; furnishes resor- 
cin on fusion ‘ with 


KHO. 


Resorcin, 


m. p. 110°. 
(Fittig & Mager.) 


Orthoamidoanisol, 


liquid; b. p. 216°; 
convertible into guaja- 
col. 


Orthochlorophenol, 


accessory product of 
the action of chlorine 
on phenol (Faust and 
Miller) and from orth- 
amidophenol; from or- 
thochloraniline (Beil- 
stein and Kurbatow) ; 
m. p. 7°; b. p. 176°— 
177° ; furnishes pyro- 
catechin on fusion 


with KHO. 


Orthobromophenol, 


from orthobromani- 
line ; from orthamido- 
phenol ; accessory 
product of the action 
of bromine on phenol; 
liquid. 


Orthiodophenol, 


from orthamidophe- 
nol; from iodopara- - 
nitrophenol by dis- 
placing the NO -group 
by H; product of the 
action of iodine and 
I0;H on _ phenol; 
liquid; furnishes py- 
rocatechin on fusion 
with KHO. 


Pyrocatechin, 


m. p. 112°. 
(Tiemann.) 


rR 2 
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Para. 


1 
6/2 
O: 

4 

Meta. 


1 

6/2 

5 3 
4 


Ortho. 


Benzeneparadisulphonic 
acid, 


accessory product of the 
action of sulphuric acid 
on __ benzenesulphonic 
acid at moderate tem- 
peratures; chief pro- 
duct at higher tempera- 
tures (Barth and Senho- 
fer): furnishes resorcin 
and terephthalic acid. 


Paranitrobenzenesulpho- 
nic acid, 


Limpricht’s 8-nitroben- 
zenesulphonic acid (Lie- 
big’s Annalen, clxxvii, 
60); accessory product 
of the action of sulphu- 
ric acid on nitrobenzene, 
and of nitric acid on 
benzenesulphonic acid. 


Paramidobenzenesul- 
phonic acid, 


sulphanilic acid ;, Lim- 
pricht’s B-amidoben- 
zenesulphonic acid ; fur- 
nishes quinone on 
oxidation. 


Parabromobenzenesul- 
phonic acid, 


from sulphanilic acid ; 
from bromobenzene and 
sulphuric acid. 


Parachlorobenzenesul- 
phonic acid, 


from chlorobenzene and 
H.SO,; from sulph- 
anilic acid (Ndélting, 
Deut. Chem. Ges. Ber., 
viii, 1091). 


Benzenemetadisulpho- 
nic acid, 


chief product of the 
action of sulphuric 
acid on  benzenesul- 
phonic acid at mode- 
rate temperatures ; 
furnishes resorcin and 
isophthalic acid. 


Metanitrobenzene- 
sulphonic acid, 


Limpricht’s a-nitro- 
benzenesulphonic 
acid; chief product 
of the action of sul- 
phuric acid on nitro- 
benzene, and of nitric 
acid on benzenesul- 
phonic acid. 


Metamidobenzenesul- 
phonic acid, 


Limpricht’s a-amido- 
benzenesulphonic acid 


Metabromobenzene- 
sulphonic acid, 


from metamidoben- 
zenesulphonic acid ; 
product of the action 
of bromine on ben- 
zenesulphonic acid 
(Nélting). 


Metachlorobenzene- 
sulphonic acid, 


from metamidoben- 
zenesulphonic _ acid 
(Limpricht, ibid., viii, 
1065). 


Orthonitrobenzene- 
sulphonic acid, 


Limpricht’s _y-nitro- 
benzenesulphonic acid; 
accessory product of 
the action of sulphu- 
ric acid on nitroben- 
zene, and of nitric 
acid on benzenesulpho- 
nic acid. 


Orthamidobenzene- 
sulphonic acid, 


Limpricht’s y-amido- 
benzenesulphonic acid. 


Orthobromobenzene- 
sulphonic acid, 


from orthamidoben- 
zenesulphonic acid. 


Orthochlorobenzene- 
sulphonic acid, 


orthamidoben- 
acid 


from 
zenesulphonic 
(Limpricht). 
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4 


Para. 


Pariodobenzenesulphonic | Metiodobenzenesul- 
acid,* phonic acid, 


(? H. E. A.) the acid |from metanitroben- 
obtained by Korner and | zenesulphonic acid ; 
Paterno from C,H;[ and | completely different 
H,SO,; furnishes readi- | from the isomeride 
ly a quantitative yield | from C,H;I; _ fur- | 
of resorcin on fusion | nishes with difliculty | 
with KHO. a small quantity of | 
resorcin on fusion 


with KHO. 


Phenolparasulphonic Phenolmetasulphonic | Phenolorthosulphonic 
acid, acid, acid, 


chief product of the ac- | from metamidoben- | Kekulé’s phenolmeta- 
tion of sulphuric acid | zenesulphonic acid | sulphonic acid; fur- 
on phenol. (Berndsen,  Liebig’s| nishes the theoretical 
Annalen, clxxvii, 82). | amountofpyrocatechin 
on fusion with KHO. 


Conclusions and Theoretical Considerations.—Regulurity of the 
Relations in Physical Properties of Isomeric Compounds.—The author 
only briefly considers this subject, as he proposes to discuss it in a 
special memoir. Attention is drawn, however, to the following relations. 

A very suprising resemblance in all physical properties and chemical 


* The author places the sulpho-acids obtained by the action of sulphuric acid on 
chloro-, bromo- and iodobenzene in the meta (1 : 3) series, but he does not state on 
what grounds. TIodobenzenesulphonic acid is probably included in the 1: 3 series 
because of the large amount of resorcin formed from it on fusion with potassium 
hydrate, and the chloro- and bromo-acids are perhaps regarded as similarly consti- 
tuted on account of the general similarity of behaviour exhibited by corresponding 
chloro-, bromo-, and iodo-derivatives. The researches recently conducted in Limp- 
richt’s laboratory have shown, however, that sulphanilic acid is undoubtedly par- 
amidobenzenesulphonic acid (1 : 4), and that the bromobenzenesulphonic acid 
obtained from it, by displacing the NH.-group by Br, is identical with the product 
of the action of sulphuric acid on bromobenzene. Ndlting has shown also that the 
acid formed from sulphuric acid and chlorobenzene is a member of the 1 : 4 series. 
It appears improbable, therefore, that the acid formed from iodobenzene and sulphuric 
acid is a 1 : 3 derivative, especially as the author states that it is altogether different 
from the acid obtained from Schmidt’s nitrobenzenesulphonie acid (Limpricht’s 
«-nitrobenzenesulphonic acid), which Limpricht’s experiments prove to be a member 
of the 1 : 8 series (p. 1027 of last volume). I have, therefore, arranged the various 
mono-derivatives of benzenesulphonic acid in the manner required by the results 
which have become known chietly since the publication of the author’s memoir, and 
have felt no hesitation in so doing as the author does not appear to have investigated 
these compounds. I have also introduced a few compounds into the table which he 
does not mention:—H. E. A. 
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behaviour is generally exhibited by similarly constituted nitrochloro- 
nitrobromo- and nitroiodo-derivatives ; thus the corresponding chloro- 
and bromo-derivatives are regularly isomorphous, and isomorphism 
also exists (although not always) between them and the iodo-deri- 
vatives. 

Again, colour often affords an important means of judging of the 
constitution of bodies, those which are analogous in constitution 
resembling each other closely in colour; the colour increases in in- 
tensity on passing from the chloro- to the bromo-derivative, and 
thence to the iodo-derivative. This applies not only to the immediate 
derivatives of benzene, but also to the derivatives of aniline and 
phenol and the metallic derivatives of the latter. The compounds con- 
taining the NO,-group in the ortho-position (1 : 2) relatively to an 
atom of chlorine, bromine, or iodine, OH, or NHz2, are especially cha- 
racterised by their deep colour: orthonitrochlorobenzene, orthonitro- 
bromobenzene, orthonitreiodobenzene, crthonitrophenol and orthoni- 
traniline are illustrations of this. The same intensity of colour is 
exhibited by some tri-derivatives, such as @-dinitroiodobenzene, 8-dini- 
trophenol and @-dinitraniline, which respectively contain two NO.- 
groups each in the ortho-position relatively to Cl, OH or NH2. This 
relation does not obtain, however, when twe atoms of chlorine, bro- 
mine, or iodine occur each in the ortho-position relatively to a single 
NO.-group, diorthochloronitrobenzene (NO, : Cl: Cl = 1: 2: 6), and 
the corresponding diorthobromo- and diorthiodonitrobenzene being 
colouriess. Similarly, orthodinitrobenzene and @-dinitroparadichloro- 
benzene (p. 209) are almost colourless, each of the nitro-groups in 
the latter compound being in the ortho-position relatively to an atom 
of chlorine. Of the nitrodibromobenzenes, nitrometadibromobenzene 
(NO,: Br: Br=1: 2:4) has the deepest colour, exceeding in in- 
tensity that of Sicilian sulphur ; nitroparadibromobenzene is the next 

_in order, and then comes probably the nitroorthodibromobenzene 
(NO,: Br: Br=1: 2 : 3), which, however, has not yet been obtained 
quite pure; the remaining nitrodibromobenzenes are almost or entirely 
colourless. 

Equally marked analogies in odour and solubility exist between 
corresponding chloro-, bromo- and iodo-derivatives, the solubility and 
odour increasing, however, from the iodo- to the bromo- and from the 
latter to the chloro-derivative. 

It is noticeable that the displacement of chlorine is usually effected 
more readily—in less time and at a lower temperature—than that of 
bromine or iodine in the corresponding bromo- and iodo-derivatives, 
bromine being more readily displaced than iodine (see p. 211). This 
appears to be a gencral rule in the case of all nitro- and sulpho-deri- 
vatives, and is probably a consequence of the more negative character 
of chlorine as compared with bromine and iodine. 

With regard to the boiling points of isomeric bodies, in some cases 
comparatively simple relations appear to obtain. Thus whilst in many 
instances the boiling points of corresponding 1 : 4 and 1 : 3 deriva- 
tives differ but slightly, the 1 : 2 derivatives frequently have boiling 
points considerably higher or lower than those of the corresponding 
1:4 and 1: 3 compounds. 
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With regard to the melting points, there is little hope at present of 
discovering any simple relations, although in many cases the chloro- 
derivative has a higher melting point than the corresponding bromo- 
and iodo-derivative. 

On the Influence exercised by the nature of the Displacing Groups in 
the conversion of Mono-derivatives of Benzene into Di-derivatives.—T he 
results of the action of chlorine, bromine, iodine, nitric acid and sul- 
phuric acid on the various mono-derivatives of benzene are given in 
the following table, the series to which the principal product belongs 
being indicated by thick figures, and the accessory products by smaller 
figures : 


— Series to which the derivative belongs, resulting from the 


which ocoupies introduction of 


the position 1. CL Br. i NO. 80,H. 


_ See ae 1: 1: : : 1: 4* 
| Ls: | : 


. | Displaces the 1:4 f : :4 
bromine 1:2 1: 


Displaces the | Displaces the : : 74 
iodine iodine : 


1:4 1:4 : : :4 
i338 As : : ee 
l: 


:4 1: 


:4 1: 
as 
) 


Displaces the | Displaces the 
nitro-group nitro-group. 


1:8 ? 


| 
1:3 | 
| 


* A few alterations in, and additions to, the table, given by the author, have teen 
made. Thus he places the sulpho-acids formed from the haloid derivatives of benzene 
in the 1 : 3 series, but as already pointed out (foot-note, p. 237), there is no doubt that 
at least in the case of the chloro- and bromo-acids this is incorrect. He also places 
the di-iodobenzene formed from iodobenzene and iodine in the 1 : 8 series. Kexulé, 
however, states that the product melts at 127°, and as, according to the author, para- 
diiodobenzene from pariodaniline melts at 129°4°, and metadiiodobenzene at 40°5°, 
there can be little doubt that the product of the action of iodine on iodohenzene 
belongs to the para-series.—H. E. A. 

t When the action takes place in the cold, the 1 : 4 nitrophenol is the main pro- 
duct, but under opposite conditions the 1 : 2 derivative prevails. 
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The inferences which may be drawn from this table as to the in- 
fluence exerted by a given radicle upon the position which a second 
radicle, the same or different in kind, is caused to occupy, are so 
obvious as to render special description unnecessary. The amount of 
accessory products formed is in general relatively small, and even in 
the most favourable cases does not appear much to exceed 40 per 
cent. of the total product; in those cases in which the 1 : 2 deri- 
vative is produced together with the 1: 4 derivative, the amount of 
the former produced is always larger the more violent the reaction. 

The author closes this section with some remarks on the value of 
the ‘ orientating”’ influence exercised by various radicles, and points 
out the importance of determining the conditions which lead to varia- 
tion in the relative amounts of the isomeric substances produced, and 
especially of determining under what conditions the one product can 
be obtained almost or entirely to the exclusion of others isomeric 
with it. 


On the dependenve of the action of the NO.-group in favouring the 
displacement of Chlorine, Bromine, Iodine, §c., on its relative position. 
—The results obtained by various observers, and especially by the 
author, show that an influence is exercised by the NO,-group in 
favouring the displacement of Cl, Br, I, NH,, OH, OCHs, &c., only 
when it is in the ortho (1: 2) or para (1 : 4) position relatively to one 
or other of these radicles (at least in the case of the di- and tri-deriva- 
tives), and that it never induces the displacement of these radicles 
when they occur in the position 3 or 5. Kekulé’s original benzene 
symbol does not afford a satisfactory representation of this : 


It leaves undecided whether this “ loosening” influence of the NO:- 
group (in the position 1) is exerted with greater intensity upon the 
radicle in the position 2 (or 6) than upon the radicle in the position 4, 
or vice versd ; and it certainly appears to indicate that the loosening 
influence exercised by the said NO,-group upon a radicle in the posi- 
tion 3 (or 5) is necessarily intermediate between that exercised upon 
the position 2 and the position 4, which really is not the case. 

In 1869 the auther described (Giorn. d. Sc. nat. ed. acon., v, 241; 
Palermo, 1869) a symbol, somewhat resembling that proposed by 
Claus and Ladenburg, obviating these difficulties, but it appears to 
have hitherto escaped notice. The author’s hypothesis as to the con- 
stitution of benzene is represented by the following figures : 
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Each atom of carbon it is presumed is directly connected with three 
other atoms of carbon, and the twelve atoms are supposed to be 
arranged in four parallel planes. The atoms of hydrogen, 1, 3, 5 and 
2, 4, 6 are respectively situated in the two extreme planes, and the 
carbon atoms a, c, e and b, d, f occupy the two intermediate planes. 
This symbol represents the six atoms of hydrogen as of equal value, 
and requires the existence of only three isomeric di-derivatives. 

Moreover, the altogether different behaviour of the 1:3 deriva- 
tives as compared with the 1:2 and 1:4 derivatives is not only 
readily understood by the aid of this symbol, but might even be pre- 
dicted. According to it, the atoms of carbon which are united with 
the hydrogen atoms 2, 4 and 6 are directly connected with the carbon 
«om to which the hydrogen atom 1 is attached, whereas this last 
atom of carbon has no direct connection with the two remaining atoms 
of carbon to which the hydrogen atoms 3 and 5 are attached. More- 
over, the three positions 1, 3, 5 are at the one side of the system, 
and the positions 2, 4, 6 at the opposite side. 

There is thus a fundamental difference, relatively to the position 1, 
between the positions 2, 4, 6 on the one hand, and the positions 3, 5 
on the other. It is easy therefore to understand that the NO,-group 
exercises a greater loosening influence on the atom of chlorine, bromine, 
&c., when the atoms of carbon to which the said NO,-group and the 
halogen, NH, or OH, &c., are respectively attached are directly con- 
nected; and on the other hand it cannot appear remarkable that its 
influence is much weakened, and may even appear scarcely sensible, if 
the atoms of carbon to which the radicles and the N O.-group are 
attached are not directly connected. Evidently also the same expla- 
nation will apply to the conversion of the mono-derivatives of benzene 
into di-derivatives which in the majority of cases are members of the 
1:4and 1: 2 series; the direct formation of 1 : 3 derivatives seldom 
taking place except by the intervention of reagents of a more energetic 
and more acid character. 


H. E. A. 


Preliminary Notice on the Reactions of Typical Halogenated 
Aromatic Hydrocarbons. By Merz and ScHELNBERGER 
(Deut. Chem. Ges. Ber., viii, 918). 


WHEN the vapour of chlorobenzene, bromobenzene, or bromonaphtha- 
lene is passed over heated potassium ferrocyanide, the corresponding 
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aromatic nitrils are formed. Benzonitril is also formed when bromo- 
benzene and potassium ferrocyanide are heated to 400°, in a sealed 
tube. This method is probably capable of extensive application. 

T. B 


Action of Nitric Acid on Stilbene. By C. Lorenz and 
M. Buumenta#at (Deut. Chem. Ges. Ber., viii, 1050—1051). 


STILBENE in ethereal solution, when treated with fuming nitric acid 
yields a nitrogenous derivative, which crystallises in white needles. 
This body is broken up by heating it to 150° in sealed tubes, with 
hydrochloric acid, the chief products being benzoic acid, a gas forming 
red fumes with oxygen, nitrobenzene, and a non-nitrogenous substance 
crystallising in needles. 

The stilbene derivative is acted upon by water at 170°, in the same 
manner as by hydrochloric acid. It combines with ethyl alcohol on 
prolonged boiling, or when heated therewith to 110°—120°, in sealed 
tubes, forming a wine-yellow solid compound. Similar compounds 
are formed also with methyl, propyl, and isobutyl alcohols. 

J. R. 


On the Pyrobenzenic Carbides, and on Chrysene. 
By M. Berruetot (J. Pharm. Chim. [4], xxii, 380—383). 


Certain analytical data by which the author seeks to show that the 
body he described in 1866 (Ann. de Chim. [4], ix, 454), under the name 
of chrysene or triphenylene, and to which he assigned the formula, 
CysHi2, is actually different from the diphenylbenzene, recently de- 
scribed by G. Schultz (Ann. der Chem., clxxiv, 201), having the 
formula, C3;H,,, and not identical with chrysene, as the latter writer 
supposes, but differing from it by 2 atoms of hydrogen. The diphenyl- 
benzene of Schultz he regards as the hydride of triphenylene. 
C. H. P. 


Action of Heated Lead Oxide on Fluorene. By C. bE La 
HarPeE and W. A. van Dore (Deut. Chem. Ges. Ber., viii, 1048 
—1050). 


It has been shown by Behr and van Dorp (Journ. Chem. Soc., 1873, 
1135), that heated lead oxide acts upon many organic bodies in such a 
manner that hydrogen is eliminated, sometimes with condensation of 
the molecule. Thus, toluene, C;Hs, and dibenzyl, C,,Hxy, yield stilbene, 
CH; acenaphtene, C,H, gives acenaphtylene, C,.Hs, &c. 

Fluorene is acted upon in a similar manner. When distilled over 
moderately hot lead oxide, it yields a semi-solid product, from which 
the following bodies have been obtained :— 

1. A hydrocarbon, crystallising from a mixture of alcohol and ben- 
zene in long yellow needles which melt at 270°. Analysis shows that 
it contains carbon and hydrogen-atoms in the proportion of 13 to 7. 
Its molecular weight is not determined. 

2. A hydrocarbon, crystallising in large, brilliant, regular crystals, 


ORGANIC CHEMISTRY. 243 


of reddish colour, melting at 182°—183°. Analysis leads to the 
formula, C,;Hs, or some multiple thereof. It combines with picric 
acid to form an easily decomposible body, which crystallises in 
brownish-red needles melting at 177°—178°. The vapour of the 
hydrocarbon passed over heated zine powder, yields fluorene and other 
products. When a boiling alcoholic solution is treated with sodium- 
amalgam, the red liquid is slowly decolorised, and a new hydrocarbon 
is obtained, which crystallises from a mixture of benzene and alcohol 
in colourless needles, melting at 241°—242°. Analysis of this body 
agrees with the formula, C2sHis. 
According to Graebe’s and Barbier’s investigations, the consti- 
C;H, . 
tutional formula of fluorene is | Oke. The hydrocarbon melting 
CoH, 
at 182° is probably formed by the coalition of two of these molecules, 
with elimination of two molecules of hydrogen, thus :— 


CoH C,H, 


C,H, 
| __ CH: + | S 
C,H, C, 


oH, 
Sou: = | Ye—0¢ | + 2H,, 
H,’ CH, C.H, 


The authors are examining other products formed together with the 
foregoing. 
J. R. 


Oxidation of Essential Oils. By C. T. Kinezerr 
(Chem. News, xxxii, 138). 


(Parts I and II of this research will be found in vol. xii, 511, and 
vol. xiii, 210). 

Oxidation by Air of Terpenes of formula, CyHs, Hesperidene.— 
Exposed with an equal volume of water to sunshine for nearly three 
weeks, the terpene acquired a yellow colour, and a strongly acid solu- 
tion resulted, which contained acetic acid, hydrogen peroxide, and other 
bodies undetermined. 

Myristicene—Exposed with water to sunshine, the oil grew yellow 
and thick, while the solution became acid, and contained hydrogen 
peroxide. 

Wormwood, similarly exposed, yielded a thick residual oil of peculiar 
camphor-like odour, and a solution containing hydrogen peroxide. 

Citronella and yhlang yhlang developed no hydrogen peroxide. 

The oils of carraway, bergamot, juniper, cubebs, lemon, and chamo- 
mile absorb oxygen from the air, forming, in presence of water, 
hydrogen peroxide, but the author cannot say how far this is due to 
the oxidation of the essential terpenes. 

Oxidation by Air of Bodies of Formula, C\sH, Clove Terpene, and 
Patchouli.—These bodies in presence of water and sunshine, developed 
no hydrogen peroxide. 

Oxidation by Air of Cymene from various sources—In each case 
hydrogen peroxide was produced, and the acid solution contained 
toluic acid. Terpene being the dihydride of cymene, and cymene 
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being normal propyl-methyl-benzene, its atmospheric oxidation may be 
represented thus: ©.H,(CH;)(C3H,) + O, = C.H,(CH;)CO(OH) - 
CH;CO(OH) + H,02, the products being toluic and acetic acids, and 
hydrogen peroxide. 

The fact that peroxide of hydrogen may be obtained from terpenes 
of the formula, C,oH,., and not from those of the formula, C,;H., seems 
to indicate that the carbon in the latter exists in an allotropic con- 


dition. 
H.. J. H. 


The Essential Oil of Eucalyptus Globulus. By I. Homeyer 
(Arch. Pharm. [3], v, 293). 


THE leaves of Eucalyptus globulus are distilled in Australia with water, 
whereby a yellow, heavy, fragrant oil is obtained, which, when exposed 
to the air, gradually becomes brown and resinizes. Cloez has recently 
found that the main constituent of this oil is a higher homologue of 
camphor, C,,H~»0O, boiling at 175°, to which he gave the name ewca- 
lyptol; the author, however, came to very different conclusions on 
examining 3 kilos. of eucalyptus oil, the sp. gr. of which was 0°8762 
at 12°C. By one or two distillations this oil was separated into 
portions, boiling below 186°, and above 200°, the former greatly pre- 
dominating ; by further fractionations this was found to yield no sub- 
stance of absolutely constant boiling point; although the greater 
portion always boiled at 172°—175° a portion was invariably left 
boiling over at 180°. The distillate at 172°—175° was finally distilled 
over sodium, whereby the boiling point was wholly confined within 
these limits, but little action being exerted on the sodium. This dis- 
tillate proved to be a hydrocarbon, giving on combustion numbers 
agreeing with a mixture of a terpeneand cymene. By boiling it with 
nitric acid of sp. gr. 14 diluted with 2 parts of water, paratoluic acid, 
melting at 178°, and terephthalic acids were produced, to the extent of 
28 and 8 per cent. respectively. By treatment with sulphuric acid 
diluted with 4 parts of water, the terpene was polymerised, and 
cymene boiling at 174°—175° was obtained ; from this barium cymene- 
sulphonate, Ba(CioHi;SO;).,3H,O, was prepared. This salt lost its 
water of crystallisation a‘ 180°, and was soluble in water to the 
extent of 2°35 grams of anhydrous salt in 100 of water at 14°; calcium 
cymene sulphonate, Ca(CioHi3SO3)2,2H.O, was also examined. 

On comparing together the behaviour of commercial turpentine oil 
with diluted sulphuric acid, and that of the eucalyptus hydrocarbons, 
the author found that 14 to 2 per cent. of cymene was formed in the 
first case, and 20—25 per cent. in the second. 

A terpene boiling at 150°—151° is also present in eucalyptus oil, the 
author having obtained a small quantity of distillate at that tempera- 
ture giving numbers agreeing with C,Hi.; whilst an oxidised substance 
is also contained, boiling at 216°—218°, and giving numbers agreeing 
with a mixture of substances, C;oH,,O and ©,.H,,0; to this the author 
applies the term “eucalyptol.’’ When treated with phosphorus penta- 


sulphide it yields pure cymene. 
C. R. A. W. 
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Note by Abstractor.—The results obtained by the author as to the 
possibility of obtaining the cymene pre-existing in oil of turpentine, 
by treating it with sulphuric acid, precisely corroborate those of the 
abstractor (this Journal, 1873, 552 and 690; also Chem. News, xxix, 
p- 41) ; it is to be noticed, however, that unless great care is taken in 
preparing the experiment, sulphurous acid is apt to be evolved, and 
the terpene is thus partially converted into cymene by Riban’s re- 
action : 


CyHis + H.SO, = H,O + SO. + CywHu, 


so that the formation of cymene from a terpene or a mixture of hydro- 
carbons by treatment with sulphuric acid, does not necessarily indicate 
the previous existence of cymene in the substance examined. LEuca- 
lyptus oil appears to have a composition closely resembling that of oil 
of nutmeg, viz., consisting of two terpenes, cymene, an oxidised body 
of formula C,)H,,O, with more or less resinous substances, &c. (this 


Journal, 1873, 549).—C. R. A. W. 


Synthesis of Camphor. Conversion of Laurel Camphor into 
Camphene, and of Camphene into Camphor. By J. Rinan 
(Pharm. J. Trans. [3], vi, 64). 


Conversion of Laurel Camphor into Camphene.—The camphor is first 
converted into borneol (CjH;g0) by Baubigny’s process, and the latter 
is heated to 100° with fuming hydrochloric acid, and thus transformed 
into a hydrochloric ether (C,oH;s.HCl), which resembles in appearance 
and properties the hydrochlorides of camphenes. This ether, decom- 
posed by water at 100°, yields a camphene (CjH,.), which the author 
calls borneo-camphene, in reference to its origin. The ether will yield 
a much larger proportion of camphene if heated in sealed tubes to 
180°, with excess of alcoholic potash. Borneo-camphene is a solid cry- 
stalline hydrocarbon, which melts at 47°, and boils at 157°. It yields 
when treated with hydrochloric acid, monohydrochloride of camphene, 
which possesses the characters of the hydrochlorides of camphenes, 
and melts in hydrochloric acid gas at 145°. The reactions by which 
ad is converted into camphene are represented by the equa- 
ions— 

CywH.O + H, = CywHiO 

C,o>H,,0 + HCl — CoH. HCl - H.0 

CyoHy.,HCl + KOH = Cy His + KCl + H,0. 


Conversion of Camphene into Camphor.—The active levogyrate cam- 
phene derived from French oil of turpentine is oxidised by means of 
a mixture of potassium bichromate and dilute sulphuric acid, the latter 
being employed in insufficient proportion to saturate the oxides formed 
during the reaction. The operation is conducted in a flask surmounted 
by a wide tube, and after some hours a crysiallisation of camphor 
appears on the cooler parts of the apparatus. After about 16 hours, 
a current of steam is passed into the flask, and the camphor which 
distils over with it is washed with an alkaline solution, purified by 
fractional distillation, and finally sublimed at 100° with lime. The 
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substance thus obtained has the odour, appearance, and composition of 
camphor. Its rotary power is [a] = — 13:7°. This rotation is in 
an inverse direction to that of ordinary camphor, and in the same 
direction as that of the camphor obtained from Matricaria, but not so 
great. This direction of the deviation of synthetic camphor pre- 
sents a certain interest, and seems to indicate that to obtain a camphor 
deviating in the same direction as laurel camphor, it will be necessary 
to operate with the dextrogyrate camphene derived from English oil 
of turpentine rotating in the same direction. 

The camphor thus obtained synthetically is convertible into cam- 
phoric acid in the ordinary way. 

H. J. H. 


New Derivatives of Anethol. By Fr. hannourn 
(Compt. rend., Ixxxi, 97—99). 


1. Hydride of Anethol, or Anisic Camphor.—-Commercial aniseed, after 
several rectifications, furnishes about 90 per cent. of a product boiling 
at 226°—230°, which is pure anethol. 50 grams of this are boiled for 
an hour with 300 grams of nitric acid of 13° B., and the product 
washed, first with water, then with dilute soda. The oily body thus 
obtained amounts, when distilled, to about 20 per cent. of the anethol 
employed, and is a mixture of anisic aldehyde and anisic camphor, in 


about equal proportions. This is agitated with sodium-hydrogen 
sulphite, the crystalline body produced being washed with mixed 
alcohol and ether till it is perfectly white. 

The portion of the oily body uncombined, obtained from the alcohol- 
ether washings, yields, when purified by distillation, a product boiling 
at 190°—193°, of camphreous odour, liquid, and lighter than water. 
This is hydride of anethol, or anisic camphor, having the formula 
C\oHyO. When oxidised with potassium bichromate and sulphuric 
acid, it yields an acid which crystallises in long needles, melting at 
175°, and possessing the properties of anisic acid. 

2.. Products of Condensation.—Small quantities of the essential oil 
are heated to 185° for 18 hours with alcoholic potash of 10° B., the 
alcohol removed by distillation, and the residue treated with water. 
The anethol unacted upon is removed by ether; and the aqueous solu- 
tion is treated with hydrochloric acid and extracted with ether, which is 
then evaporated off, and the residue distilled in the vapour of water. 
One product, which is crystallisable, passes into the receiver, another, 
which is resinous, remains in the retort. The former is easily soluble 
in alcohol, ether, and benzol, which, on evaporation, leave it as a heavy 
oil; and slightly soluble in hot water, which, about 36 hours after 
cooling, deposits it in clinorhombic plates, flattened parallel to the face 
g’, which melt at 87°, and have the composition expressed by the 
formula C,.H,,0;—an isomeride of anisic ether. The acetylic ether is 
formed by heating the substance for six hours to 100°, with anhydrous 
acetic acid. It is a viscous substance, having the formula C»H_..03. 

The resinous product, even under conditions most favourable for 
the formation of the crystallisable body, always amounts to one-half of 
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the mass, and may, under some conditions, be the sole product of the 
reaction. It melts at 65°, and its formula is C,,H,,.O.. 


GO. B.'?. 


Orthoamidophenetol. By A. GRroLt 
(J. pr. Chem. [2], xiv, 207—208). 


Wiru the view to obtain the corresponding ethoxybenzoic acid, ortho- 
nitrophenetol was converted into the amido-compound, in order that 
by means of the formamide of this base the nitril of the acid might 
be obtained, but the experiments yielded no results. 

When equivalent quantities of potassium-nitrophenol and bromethy] 
react on one another, a deep yellow oil is obtained, distilling at about 
258°; this appears to be identical with Fritzsche’s nitrophenolethylic 
ether. When it is reduced by tin and hydrochloric acid, the amido-com- 
pound is produced as a colourless oil, heavier than water, boiling at 228°. 
The formyl-compound, melting at 62°, boiling at 292°, in a hydrogen 
atmosphere, may be obtained by the action of ethyl formate on this 
base. This body when treated with hydrochloric acid, either gaseous 
or liquid, or with zinc chloride, does not yield the corresponding nitril. 
Ethyl bromide and ethyl orthoamidophenolate yield a bromide of a 
more complicated ethyl base, which in its turn is converted, by treat- 
ment with soda, into a base not yet examined. 

E. W. P. 


Nitrosonaphthol. By F. Fucus 
(Deut. Chem. Ges. Ber., viii, 1022—1026). 


Nitrosonaphthyl benzoate, CyHe(NO)—O—COC,H;, is formed by 
adding nitroso-sodium naphthol to benzoyl chloride kept cold, excess 
of the chloride being afterwards removed by water. It forms a yellow 
mass, which is capable of crystallising in needles from a mixture of 
chloroform and acetone. It is decomposed at 140°—150° into benzoic 
acid and a black residue which melts at 169°—170°. 

Nitrosonaphthol dibromide, CH Br.(NO)(OH), is obtained in the 
form of silvery scales by adding bromine to a solution of nitroso- 
naphthol in chloroform: m.-p. 144°—145°. It is not a substitution- 
product. 

Nitrosonaphthol with Aromatic Bases.—An alcoholic solution of nitro- 
Sonaphthol mixed with aniline gives long yellow needles consisting 
probably of a compound of the two bodies. ~ 

Bat when aniline and nitrosonaphthol dissolved in acetic acid are 
heated together on the water-bath, a different reaction occurs. The 
liquid assumes a dark violet colour, and when poured into water gives 
a dark red solid product containing a crystallisable reddish-yellow 
body. This body dissolves in concentrated acids with fine purple 
colour, and is precipitated orange-red by ammonia. Analysis leads to 
the formula C..H,,N,O, and the compound may be represented as pro- 
duced according to this equation :— 


2(CsHsNH:) + OwH.(NO)OH = CyHuN,O + NH; + H.0. 
It melts at 180°—181°. 
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This compound is accompanied by a small quantity of another, 
which has not yet been investigated, and the author has at present 
no information as to the constitution of the formula C..H,,N.O. 

A similar compound is formed when nitrosonaphthol is heated with 
solid toluidine. The product has the formula C,H »N,0, and melts at 
177°. ; 

Methyl- and ethyl-nitrosonaphthol give with aniline acetate, reac- 
tions similar to those of nitrosonaphthol. The derivative of the 
methyl ether seems to agree in appearance and properties with that 
from nitrosonaphthol, the melting point only differing by a few de- 
grees. 

Nitrosonaphthol from B-naphthol—This compound was prepared in 
the same manner as the nitroso derivative of a-naphthol. It forms 
shining brown prisms, melting at 110°, soluble in alkalis with green 
colour, and precipitated from alkaline solutions as a reddish-yellow 
precipitate. 

ww. & F. 


Conversion of Oxyanthraquinones into one another. By 
C. LigBperMann and O. Fiscuer (Deut. Chem. Ges. Ber., viii, 
974). 


THE conversion of mono-oxanthraquinone into alizarin, of alizarin into 
purpurin, and of quinizarin into purpurin, have already been accom- 
plished by Graebe, de Lalande, and Baeyer respectively ; the authors 
find that purpurin can be transformed into a dioxyanthraquinone by 
heating it to 150° for several hours with aqueous ammonia, and treat- 
ing the alcoholic solution of the purpuramide thus produced with 
nitrous acid, the reactions being :— 


C,,H.0; + NH; = C\.H,NO, + H,0 
CyH NO, + NO.H + H, = Nz + 2H.0 + C,,H,O,. 


The purpurinamide thus produced appeurs to be identical with the 
products studied by Schiitzenberger and Stenhouse, but purer; it is 
easily separated from purpurin by treatment with baryta-water, in 
which the latter is insoluble, the amide, however, readily dissolving, 
and being re-precipitated by acids; it is identical with the ‘“ purpuro- 
xanthin” extracted from madder by Schiitzenberger, and also ob- 
tained by the same chemist from purpurin by the action of tin salts on 
alkaline solution, and, as Rosenstiehl has shown, it reproduces pur- 
purin by oxidation. Like the two other dioxyanthraquinones, purpuro- 
xanthin contains all three hydroxyl groups in the same benzene 
nucleus, as it yields phthalic acid (together with oxalic acid and 
resinous substances) by oxidation. It is not identical with the anthra- 
flavic acid of Perkin, as supposed by Rosenstiehl, since the diacetyl 
derivative of purpuroxanthin melts at 183°—184°, whilst that of 
anthraflavic acid melts at about 228°. 

By the same reducing agent (stannous chloride in alkaline solution) 
alizarin is partially converted into mono-oxanthraquinone ; the greater 
portion, however, being transformed into hydrogen addition-products. 
By amidating purpuroxanthin, a product, C,4H;(NH;)O;, is formed, 
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but from this the amidogen-group has not yet been removed; mono- 
oxanthraquinone does not form an amido derivative, whilst chryso- 
phanic acid does yield a compound of this kind, now under investiga- 
tion. 


C. R. A. W. 


Contributions to the knowledge of Alizarin and Oxyanthra- 


quinone. By C. WitiGerRopr (Dingl. polyt. J., cexvii; 238— 
239). 


In preparing some new derivatives of alizarin and oxyanthraquinone 
the author was obliged to obtain both these substances perfectly pure. 
He found the melting point of chemically pure oxyanthraquinone to 
be 320°, and that of alizarin 290°, whilst the melting point of the latter 
had hitherto been considered as 215°. With regard to the separation 
of these two bodies, he mentions the solubility of the lime and baryta 
salt of oxyanthraquinone, and the insolubility of the lime salt of 
alizarin in water, but states that on the one hand the alizarin salt is 
uot absolutely insoluble in hot water, and that on the other hand the 
lime salt of oxyanthraquinone requires a considerable quantity of 
water. 

The author also proposes another method, which might be used for 
the quantitative estimation of the two bodies. Artificial alizarin is 
dissolved in a certain quantity of caustic potash, in order to form the 
neutral alizarate, which is dried at 100°, powdered, and treated with 
alcohol, until the washings assume a brownish-violet tinge. After 
evaporating to dryness, the residue is again dissolved in water, and 
pure oxyanthraquinone obtained as a straw-coloured gelatinous pre- 
cipitate, whilst the undissolved portions of the first dried residue are 
pure alizarin. The former is insoluble in hot alum solution, and only 
sparingly soluble in water. When heated to 200° with 5—6 parts of 
caustic potash for an hour, it is completely converted into alizarin. 
As the oxidation on a small scale, therefore, requires less time in pro- 
portion to that on a larger scale, it occurred to the author, that the 
oxidation is effected by the oxygen of the air. He intends to repeat 
this experiment by passing atmospheric air into the fused mass, in 
a convert oxyanthraquinone, and perhaps anthraquinone, into 
alizarin. 


D. B. 


New Derivatives.of Phloroglucin. By P. WusrLsky 
(Deut. Chem. Ges. Ber., viii, 967). 


Wuen a highly dilute solution of phloroglucin is mixed with aniline or 
toluidine nitrate, and potassium nitrite is added, the liquid is at first 
clear, but soon’ becomes turbid and brownish-yellow, and then orange- 
red, a cinnabar-red precipitate separating; this can be obtained in 
crystals by treatment with boiling alcohol. Similar crystalline pro- 
ducts are formed when alcoholic solutions of diazoamidobenzene or 
toluene and of phloroglucin are mixed and géntly heated ; after wash- 
mg and drying the crystalline magma, a roseate mass of fine crystals 
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is obtained showing a green metallic lustre on pressure with a smooth 
pestle. These products are soluble in alkalis, and reprecipitated by 


acids, 
Cc. R. A. W. 


Phlorein, Haematein, and Brasilein. By R. Benepicr 
(Annalen der Chemie, clxxviii, 92—103). 


In a short preliminary note it was stated that nitrous acid converts 
phloroglucin into a colouring matter called phlorein, C,,.H,O; (this 
Journal, 1874, p. 894). The author has, however, since found that this 
body contains nitrogen, and is produced by the following reaction :— 


3C,H,0; + HNO, = C,,H,,NO, + 4H.0. 


It is best prepared by dissolving 4 grams of phloroglucin in 300 c.c. 
of anhydrous ether, and adding 100 drops of a saturated solution of 
nitrous acid in nitric acid of specific gravity 1:25. On starding at the 
common temperature the liquid becomes a little darker, and a little 
resinous matter separates out, but the phloroglucin is not changed. 
However, on distilling off the ether and raising the temperature to 80°, 
a semi-fluid violet residue is obtained, from which water precipitates 
crude phlorein in brown flakes. It is purified by washing and adding 
water, sulphuric acid, and zinc-dust. Thus a hydro-product is formed, 
which dissolves in ether with a yellow colour, and very readily absorbs 
again oxygen. After distilling off the ether, the residue is dissolved 
in ammonia, reprecipitated by hydrochloric acid, washed, and dried in 
a vacuum. 

Phlorein is an amorphous, dark beetle-green powder, which at a 
high temperature is decomposed without melting or subliming. 

It is almost insoluble in water, and dissolves in alcohol, ether, or 
acetic acid with a deep brown, and in alkalis or their carbonates with 
a splendid purple colour. It dyes mordanted cloth, yielding with 
ferric oxide a brown colour, with alumina a reddish, and with chromic 
oxide a greyish shade. When melted with caustic potash it is recon- 
verted into phloroglucin :— 


CoH,{(9H)s 
NC CiHs| OH + 6H + 2H,O0 = 3C.H,0; + NH. 
CsH2{ (OH), | 


As no derivatives could be obtained directly from phlorein, triethyl- 
phloroglucin was prepared. This body forms a yellow oil, which, 
however, is not converted into a colouring matter by nitrous acid. 

As phlorein has so great a resemblance to haematein and brasilein, 
it appeared very probable that these compounds also contain nitrogen, 
which hitherto has been overlooked. This is indeed the case, the 
formation and composition of these bodies being explained by the 
following equations :— 
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Haematosylin. Haematein. 
3Ci6HO> + HNO, = (Cig¢Hi306)3N + 2H,0. 
Brasilin. Brasilein. 


3022.0; + HNO, —_ (C22.H,;0;)3N + 2H,0. 


Both colouring matters are not only formed by the action of nitrous 
acid on the mother-substances, but also by that of ammonia and air. 
In the latter case the ammonia is undoubtedly first oxidised to nitrous 
acid, as Liebermann has already pointed out. 

C. §. 


Emodin. By C. LieBerMANnNn 
(Deut. Chem. Ges. Ber., viii, 970—973). 


Tae amount of emodin obtainable from rhubarb-roots was found by 
Trommsdorff to be about 2 per cent. of the chrysophanic acid which 
it accompanies. On treatment with zinc-dust, it furnishes about a 
quarter of its weight of a hydrocarbon much resembling anthracene 
in its sublimation, solubility, crystallisation, and red picric acid com- 
pound: its melting point was 205°, and by oxidation with chromic acid, 
it yielded a white substance soluble in concentrated sulphuric acid, 
producing a sulpho acid from which a body, coloured like alizarin, was 
formed on melting with potash. This white substance, however, 
instead of melting at 275°, like anthraquinone, melted somewhat indis- 
tinctly between 160° and 180°. Hence it seemed not improbable that 
the hydrocarbon might be not anthracene, but methyl anthracene, a 
conclusion quite borne out by the circumstance that the product of its 
oxidation by chromic acid was partly soluble in ammonia, and was re- 
precipitated by an acid; the substance thus separated from a little 
anthraquinone actually formed, melted at 280°, and gave numbers 
agreeing with the formula C,;H,O,, whence it is clear that the acid 
was anthraquinonecarbonic acid, CH, { 4 CH formed by the re- 
action C,Hy.CH; + 30, = 2H,0 + CyH; 160. om 

It hence results that emodin is not a trioxyanthraquinone (as might 
be concluded from the published analyses), but a trioxy-methylanthra- 
quinone, its formula being aw or 


Cy.Hy [cud € CO ‘OH in the original. 


(OH), (OH); 
Observer .......... De la Rue and Muller. 
Formula deduced .... C49 H 30013. Rochleder. 
Carbon found.... 66°69 66°57 66°63 66°47 
Hydrogen found. 2. 4:07 4°13 4°29 4:27 
ee Skraup. Calculated for 
Formula deduced... Lewes CggH2401)- C)5Hj0;. 
Carbon found...... 65°89 66°05 66°67 
Hydrogen found .. 3°93 4°04 3°70 
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The author found carbon 66°80 and 66°67 
ee », hydrogen 3°93 3°80 
By treatment with acetic anhydride, two acetylated products are 
formed ; one crystallisable from glacial acetic acid in golden plates, 
melting at 180°, the other in yellow needles, melting at 190°; these 
gave numbers agreeing with the formule ©,;H,(C.H;0)O; and 
C,;H;(C.H;0),0; respectively. 
Experiments now in progress seem to indicate that chrysophanic 


acid is a dioxy-methylanthraquinone, and not a dioxy-anthraquinone. 
C. R. A. W. 


Dichlorobenzoic Acid. By F. BerustTein 
(Deut. Chem. Ges. Ber., viii, 924—925). 


THE dichlorobenzoic acid of Claus and Pfeifer (8-acid, melting at 
150°), is accompanied by a certain proportion of the a-acid, and it is 
probable that Beilstein and Kuhlberg’s «-acid, melting at 201°, is 
accompanied by a small proportion of the B-acid. The 8-acid melts at 
150°; Claus and Pfeifer state 156°. 

As the direct chlorination of benzoic acid appears to yield only 
metachlorobenzoic acid, the 8-dichlorobenzoic acid ought to be regarded 
as a meta-ortho-derivative ; but as the direct formation of orthochloro- 
benzoic acid may have been overlooked, the above deduction cannot 
be considered as conclusively proved. — 


Dichlorobenzoic Acid. By Ap. Ciaus 
(Deut. Chem. Ges. Ber., viii, 948—950). 


BEILSTEIN obtained dichlorobenzoic acid by chlorinating chlorosalylic 
acid, and supposed that it was identical with that which the author and 
Pfeifer prepared by treating benzoic acid with potassium chloride and 
chlorate, but different from the one prepared by himself and Kuhlberg, 
by treating benzoic acid with chloride of lime. The author has pre- 
pared the barium and calcium salts of dichlorobenzoic acid obtained 
by the method of Beilstein and Kuhlberg, but cannot find any differ- 
ence between the amount of water of crystallisation contained in 
them and the salts prepared from the acid obtained by his own 


process. 
@. F. A. 


Behaviour of Chlorosalylic, Salicylic, and Paraoxybenzoic 
Acids to Melting Alkalis. By Hermann Osr (J. pr. Chem. 
[2], xi, 385—401). 


In order to see whether chlorosalylic acid prepared from salicylic acid 
reproduces the latter or an isomeride on fusion with potash, a quantity 
of the former was prepared by the method of Glutz, viz., acting on 
salicylic ether with phosphorus pentachloride, whereby the trichlor- 
hydrin of chlorosalylic acid, C;H,Cl.CCl;, is produced, together with a 
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mixture of salicylic chloride and chlorosalylic chloride; the purest acid 
is obtained from the trichlorhydrin, but it is also readily obtained 
from the mixture of the other two chlorides by decomposition with 
water, treatment with excess of lime, and crystallisation until the 
crystals give no further violet coloration with ferric chloride: from 
five parts of salicylic acid, about one part of pure chlorosalylic acid was 
obtained ; a much smaller yield was obtained when the basic salicylate 
of sodium formed, by treating sodium-phenol with carbon dioxide, was 
heated with phosphorus pentachloride, most of the acid being car- 
bonised. 

An intimate mixture of chlorosalylic acid and pulverised caustic 
potash in excess was heated in a silver dish on a sand-bath until a 
lively reaction commenced ; the product was readily soluble in water, 
and on acidification deposited crystals differing in appearance from 
both salicylic and chlorosalylic acids; these were dissolved in hot 
water, filtered from some amorphous insoluble flakes, and extracted by 
agitating with ether ; this ethereal extract left, on evaporation, a mass 
containing a little salicylic and chlorosalylic acids, but consisting for 
the most part of ovybenzoic acid; this was obtained pure by dissolving 
out the two former acids with chloroform, decolorising with animal 
charcoal and crystallising, whereby an acid melting at 192°—193° was 
obtained ; by conversion into barium salt, and reprecipitation by an 
acid, traces of an adhering impurity not removable by crystallisation 
alone, or by means of carbon disulphide, were eliminated. The result- 
ing acid melted at 198°, and gave no coloration with ferric chloride ; 
it was anhydrous, and therefore contained no sensible proportion of 
paroxybenzoic acid. The quantity of salicylic acid produced in the 
reaction was much smaller than that of oxybenzoic acid, and but little 
chlorosalylic acid remained unaltered. The amorphous flakes exhibited 
the characters of a weak acid, but were not obtained in a form suit- 
able for analysis. This substance was always produced, the quantity 
being smallest when 1 part of chlorosalylic acid and 2 to 23 of caustic 
potash was employed, and the reaction moderated as much as possible. 


By carrying out the process in a small retort, it was found that the ~ 


action commenced at 150°, and generated much heat, the temperature 
rising quickly to 200°, although the source of heat was removed: 
after the foaming up had ceased (during which the thermometer 
remained constantly at 200°), the whole of the chlorosalylic acid was 


decomposed, no permanent gas being evolved, but only steam. MHeat- ~ 


ing to 250° causes no further decomposition of the resulting salicylic 
and oxybenzoic acids. It is noteworthy that Kekulé, who first studied 
the action of caustic potash on chlorosalylic acid, states that no action 
occurs even at 250°. From 45 grams of chlorosalylic acid, 104 of 
oxybenzoic acid and 5 of salicylic acid were obtained: if, however, the 
action of the potash be not moderated, much less salicylic acid is 
formed. 

On fusing 1 part of chlorosalylic acid with 2 of caustic soda, almost 
equal quantities of salicylic and oxybenzoic acids are formed: in no 
case, whether with potash or soda, could paroxybenzoic acid be 
isolated from the products of the reaction. Addition of diluents, e.., 
potassium carbonate, larger quantities of caustic potash, and the use of 
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chlorosalylate of potassium instead of the free acid, exert no influence 
on the result; on the other hand, diminishing the alkali (whether 

tash or soda) to only two molecules per one of acid, gives rise to 
little but black resinous products. 

In order to see if the production of oxybenzoic acid is due to a change 
taking place in the salicylic acid first formed, the latter acid was 
heated with caustic potash ; much phenol was evolved, and a potassium 
salt was formed, from which acids threw down paraowybenzoic acid 
free from either salicylic or oxybenzoic acid ; pursuing this observation, 
it was found that neutral potassium salicylate readily splits up on heat- 
ing in accordance with the reaction (verified quantitatively as regards 
loss of weight and amount of phenol formed). 


Basic potassium 
Potassium salicylate. paroxybenzoate. 


OH __ OK 
20H! G6.0K = OH d Oo ox + CH OH + CO, 


basic potassium paroxybenzoate being formed: a tolerably pure pro- 
duct is obtained if air is excluded during the heating, otherwise the 
resulting acid is much coloured; this is, in fact, a most convenient 
way of preparing paroxybenzoic acid. If, however, neutral sodiwm 
salicylate be heated, no trace of paroxybenzoic acid is formed, but 
only phenol and basic sodium salicylate: all other metals, save potas- 
sium, hitherto tried, behave like sodium, notably the barium, strontium, 
calcium, lithium, and thallium salicylates. This peculiarity of potas- 
sium salicylate explains why potassium-phenol, when subjected to the 
action of carbon dioxide, gives rise to salicylic acid at temperatures 
below 220°, but to nothing but paroxybenzoic acid at higher tempe- 
ratures. 

Basic salicylate of potassium acts precisely like the neutral salt, 
potassium carbonate and phenol being formed: thus— 


Basic potassium Basic potassium 
salicylate. paroxy benzoate. 


20.8, { OX Oe + H:0 = CH. Co.0K + C.H;.0H + CO(OK);. 


On the other hand, basic sodium salicylate and the analogous barium, 


* strontium, and calcium salts, will bear a temperature of 300° without 


any decomposition. 

A mixture of salicylic acid and 3 molecules of potash, acts quite dif- 
ferently from the basic salt ; at 250° no change at all ensues, but at 
300°, every trace of salicylic acid becomes converted into potassium- 
phenol and potassium-carbonate, thus— 


CH. { Coon + 8KOH = C.H..OK + CO(OK), + 2H.0. 


The same result occurs if the neutral salt and 2 molecules of caustic 
potash, or the basic salt and 1 molecule are heated together. When, 
however, 4 or more molecules of potash are employed, little or no 
change of any kind is brought about at 300°; in no case is paroxyben- 
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zoic acid formed. This explains why none of this acid was formed from 
chlorosalylic acid, a large excess of potash (6 molecules to 1) having 
been employed. In order, therefore, to obtain paroxybenzoic acid from 
salicylic acid, not more than 2 molecules of potash to 1 of acid must 
be used ; with 24 molecules, some paroxybenzoic acid is formed, but 
most of the salicylic acid splits into phenol and carbonic acid. 

Salicylic acid, when heated with more caustic soda than is required 
to form the basic salt, is more or less converted into carbonic acid and 
phenol at 300°; three molecules do not suffice to effect more than a 
small amount of change ; four bring it about almost completely, whilst 
with six, seven, and eight molecules, the amount of change diminishes, 
becoming almost imperceptible with the last proportion, 7.e., eight mole- 
cules of soda cause the same immunity from decomposition as do 
six of potash: in no case is either paroxybenzoic or oxybenzoic acid 
formed. 

In order to see whether the non-formation of paroxybenzoic acid 
with soda and with more than two molecules of potash is due to the 
convertibility of paraoxybenzoic acid into salicylic acid under these con- 
ditions, paroxybenzoic acid was heated to various temperatures with 
different proportions of potash and of soda; in the former case, quan- 
tities of alkali less than six molecules bring about more or less decom- 
position into phenol and carbonic acid, but six molecules or more 
entirely prevent this decomposition at 300°; with soda, four molecules 
completely stop this change, which is readily undergone by the neutral 
and basic salts. In no case was either oxybenzoic or salicylic acid 
formed. 

On the whole, therefore, potash and soda differ in their action when 
fused with organic bodies; and the nature of the change taking place 
varies with the temperature, and especially with the relative quantity 
of alkali employed: manifestly, also, fusing alkalis cannot be used as 
reagents to characterise the position of lateral benzene radicals, at any 
rate when bromo- or chloro-derivatives are being acted upon: thus 
Fittig and Mayer have recently found that the same dioxybenzene, 
resorcin, is obtained when either of the three bromophenols is fused 
with potash. 

C. R. A. W. 


On the Chemical Nature of Salylic Acid. By H. Kose 
(J. pr. Chem. [2], xii, 151—157). 


ReicHEensacu and Beilstein denied the existence of an acid isomeric 
with benzoic acid, such as the author and Lautemann stated salylic 
acid to be, considering that the salylic acid consisted of benzoic acid 
mixed with some impurity, the two being easily separated by distil- 
lation with water. Still, however, the author was unwilling to believe 
this, but rather that the formation of the benzoic acid was due to 
eae change during the passage from the solid to the gaseous 
state. 

To prove this, he subjected a kilogram of pure chlorosalylic acid to 
the action of sodium amalgam; the salylic acid thus obtained was 
thoroughly purified by repeated crystallisation. The acid itself and 
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its salts have an appearance totally different from that of benzoic acid 
and its salts. The benzoic acid consists of soft, pliable, light crystals, 
whereas the salylic acid appears as a heavy sandy crystalline powder. 
It has no odour when dry, but when its solution is warmed, the smell 
of benzoic acid becomes perceptible. If, now, on distilling salylic 
acid with water, benzoic acid should pass over, leaving a non-volatile 
residue, and if, on subsequently mixing the two, a compound having 
the properties of salylic acid should be produced, it must plainly 
follow that the two acids are identical, the one being pure, the other 
impure benzoic acid. Butshould such not be the case, but the mixture 
possess the properties of benzoic acid, then it will be proved that 
benzoic acid is formed only during the distillation. Pure salylic acid 
was, therefore, distilled in a current of steam, care being taken that 
the liquid should not spirt over into the receiver, and the distillate was 
recystallised and examined: it proved to be benzoic acid. When all 
the acid had passed over, there remained in the retort a very small 
quantity of a non-volatile, yellowish, slightly acid liquid, and when 
this liquid was mixed with the benzoic acid, the original salylic acid 
was re-produced: It is remarkable that so small a quantity of impu- 
rity should completely hide the properties of the original substance. 
At present it is not determined what the compound is which produces 
this result ; but it certainly is not benzoleic, or chlorosalylic, or salicylic 
acid. 

The so-called salylic acid is converted into benzoic acid by potas- 
sium permanganate, whereby the impurity is oxidised. This substance, 
which so alters the appearance of benzoic acid, is probably formed, 
together with benzoleic acid, by the addition of nascent hydrogen to 
benzoic acid, during its formation from chlorosalylic acid; it may 
contain more hydrogen than benzoleic acid, and is, therefore, oxidised 
by the permanganate to benzoic acid. 

The result of the experiments above described is, therefore, to show 
that the isomeride of benzoic acid, called “salylic acid,” supposed to 
be formed by the action of nascent hydrogen on chlorosalylic acid, has 
ho separate existence, but is identical with benzoic acid. Whether 
an isomeric benzoic acid can be formed in any other way, is, of course, 
another question. 


EK. W. P. 


Action of Sodium-amalgam on Chlorodracylic Acid. 
By O. Hartmann (J. pr. Chem. [2], xii, 204—206). 


THERE being no confirmation of the theory that chlorodracylic acid 
would yield benzoic acid on treatment with nascent hydrogen, the fol- 
lowing experiments were undertaken :—Paraoxybenzoic acid (2 mols.) 
was treated with phosphorus pentachloride (1 mol.), and the re- 
sulting mixture was distilled, the principa) portion passing over at 
260°. The distillate from 200° upwards was then thrown into water, 
an oil separating out, which finally solidified to a white mass: this, 
after treatment, first with soda-solution and then with hydrochloric 
acid, yielded pure chlorodracylic acid. This was then heated with 
4 per cent. sodium-amalgam, and the acid thus obtained, though ren- 
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dered impure by some oil from which it was impossible to free it, gave 
on analysis numbers agreeing fairly with those required for benzoic 
acid. 


K. W. P. 


Investigations on Parasulphobenzoic Acid. By Ira Remsen 
(Liebig’s Annalen, clxxviii, 275—304). 


Tuls investigation was undertaken with the object of reconciling the 
formation of pyrocatechin from protocatechuic acid with the respective 
formule of the two bodies; but it has lately been discovered that the 
formula previously attributed to pyrocatechin was incorrect. The 
results which follow are, therefore, unconnected with this object. 

I. Formation of Paraoxybenzoic Acid from Sulphobenzoic Acid.—The 
product obtained by fusing potassium sulphobenzoate with potassium 
hydrate was found in the first preparation to consist almost entirely of 
paraoxybenzoic acid; but this result was not again obtained. Both 
with the sulphobenzoic acid prepared according to Barth’s process, 
viz., by acting on benzoic acid with sulphuric anhydride, and with 
that obtained by acting on benzoic acid with pyrosulphuric acid, only 
a small quantity of paraoxybenzoic acid was formed, the larger part 
of the product consisting of the meta-acid. The two acids cannot be 
separated by the different solubility either of their cadmium or of their 
barium salts. 

Il. Parasulphobenzoic Acid, a Constituent of Crude Sulphobenzoic 
Acid.—The formation of paraoxybenzoic acid might depend either on 
the presence of parasulphobenzoic acid in the crude sulphobenzoic 
acid, or on a change of position of the substitution-groups during 
fusion with potash. On fusing pure potassium metasulphobenzoate 
with caustic potash, oxybenzoic acid was the sole product. But on 
investigation it was found that parasulphobenzoic acid is one of the 
constituents of the crude acid; for on fractional crystallisation of the 
barium salts of the crude acid, the para-acid was obtained, and yielded 
nothing but paraoxybenzoic acid, when its potassium salt was fused 
with potash. The relative proportion of these salts is not influenced 
by the temperature, as is the case with the phenol sulpho-acids. The 
para-acid may be separated when it is present in large proportion ; 
but when, as is usually the case, the two acids exist in nearly the same 
quantity, their separation is impossible. 

Ill. Formation of Parasulphobenzoic Acid from Toluenesulphonic 
Acid.—When concentrated sulphuric acid acts on toluene, the ortho- 
and para-acids are formed; and if the mixture be oxidised with 
bichrome and sulphuric acid, parasulphobenzoic acid is obtained. The 
process is as follows: 25 grams of toluene are dissolved in 200 grams 
of pyrosulphuric acid, and, after the mixture has cooled, it is diluted 
with twice its volume of water, and 160 grams of bichrome are 
gradually added. To promote action, the mixture is heated on the 
water-bath, and removed as soon as the action has begun. The 
chromium hydrate is precipitated with chalk, and the chromic acid 
with baryta-water ; the excess of barium is removed with sulphuric 
acid, and the potassium sulphate with alcohol. The alcoholic solution 
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of the acid is evaporated to dryness, and the acid barium salt prepared. 
It gave numbers corresponding with acid barium parasulphobenzoate. 
It crystallises in colourless transparent needles, and melts above 200°. 
Unlike the meta-salt it is not deliquescent. The potassium salt crys- 
tallises in transparent needles. The acid sodium salt (23H,O) forms 
loug colourless prisms grouped in stars; it dissolves with moderate 
facility in cold water, more easily than the corresponding meta-salt. 
The whole of its water of crystallisation is not expelled till a tempera- 
ture of 310° has been reached. The bariwm salt (2H,O) crystallises 
in small needles grouped in warts. Parasulphobenzoate of calcium is 
an amorphous powder. Nitroparasulphobenzoic acid was obtained 
by acting on parasulphaminebenzoic acid with nitric and sulphuric 
acids. The barium salt crystallises in long brilliant needles. 

The potassium salts resulting from the preparation of parasulpho- 
benzoic acid gave, on fusion with potash, a mixture of paraoxybenzoic 
acid and salicylic acid. It would appear from this that the methyl 
groups of both the ortho- and para-toluenesulphonic acids were 
oxidised, but subsequent experiments showed that this was not the case. 

IV. Formation of Terephthalic Acid from Parasulphobenzoie Acid.— 
The potassium salt was heated with sodium formate; the product of 
the action was terephthalic acid, and a small quantity of another acid, 
probably thiohydrobenzoic acid. Neither isophthalic nor phthalic 
acid was formed, but a small quantity of benzoic acid was produced. 

V. Attempt to prepare Orthosulphobenzoic Acid.—W hen orthotoluene- 
sulphonic acid is submitted to the action of oxidising agents, it is not 
attacked ; this is contrary to Fittig’s rule, that ortho-compounds are 
completely oxidised to carbonic acid and water. Other compounds, 
not belonging to the ortho-group are nevertheless oxidised; for in- 
stance oxybenzoic, paraoxybenzoic, protocatechuic, and gallic avids 
have all been oxidised to carbonic anhydride and water with sulphuric 
acid and bichrome. In this case, indeed, the para-acid is more easily 
oxidised than the corresponding ortho-acid. 

VI. Oxidation of the Amides of the Toluenesulphonic Acids.—The 
amide of paratoluenesulphonic acid yields on oxidation a substance 
having the formula, CoH ee *, which the author names para- 
sulphamine-benzoic acid. It crystallises from aqueous solution in large 
flat prisms, with a mother-of-pearl lustre. The ethylic ether of this 
acid, obtained in the usua] manner, crystallises in small white needles. 
Its melting-point is 111°, but if it be allowed to solidify, and imme- 
diately remelted, it melts at 94°. After standing for some time, however, 
it shows the former melting point. Barium parasulphaminebenzoate 
crystallises in rounded lumps of crystals with one molecule of water, 
and the ammonium salt in leaflets. A mixture of nitric and sulphuric 
acids transforms the acid into nitroparasulphobenzoic acid. The 
orthotoluenesulphamide gave no new product; on oxidation a small 
quantity disappeared, being probably completely oxidised. 

W. R. 
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On Rufigallic Acid. By W. Kiosuxowski and E. NOutTinG 
(Deut. Chem. Ges. Ber., viii, 931—933). 


THE empirical formula of this body is C,,H,O., but there are different 
views of its rational constitution. Jaffé regards it as hexoxyanthra- 
quinone— 


co 
CH(OM)K >OsH(OH)s 


while Schiff sees in it an acid and ethereal anhydride of gallic acid :— 
‘ie 
| 
| — 
O po 
C;H.,(OH), 


— CO 


Jaffé bases his formula on the fact (denied by Lauth and Grimaux) 
that anthracene is produced from rufigallic acid by distillation with 
zinc-dust. An argument in Schiff’s favour is that he was able to 
replace only four hydroxyl groups in rufigallic acid by acetyl. 

The authors first repeated and confirmed Jaffé’s experiment, ob- 
taining tolerably large quantities of anthracene. 

If Schiff’s formula were correct, not anthracene but phenanthracene 
should be produced :— 


J eHe( OH)2CO\ ©,H,CH 
O O0+9Zn+H,0 = 9710+] | . 


\\,H.(0H).co” (,H,CH 


Also, under the influence of acids or alkalis, rufigallic acid ought to 
reproduce gallic acid, but this is not the case. 

Schiff, by boiling rufigallic acid with acetic anhydride, obtained an 
acetyl-compound, C\H,O,(OC,H;0),, with four acetyl-groups; while 
according to Jaffé’s formula, six hydrogen-atoms ought to be replaceable 
by acetyl. The authors prepared an acetyl-derivative, differing some- 
what from Schiff’s, and containing six acetyl-groups, but they could 
not obtain it in a perfectly pure state. So far, therefore, the for- 


mula— 
Co 
oH< OH, 


\co7 
has not been confirmed. 
Besides, the anthraquinone formula, another one is possible for a 


compound formed from two molecules of gallic acid, with elimination 
of two molecules of water, viz. :— 


——— 00, 
C,.H.(OH), J eeOH)» 
Laesoeeenemel DIED 
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and this explains the formation of anthracene; but independent of the 


fact that Schiff rightly assigns this formula to ellagic acid, it is not 
admissible, because otherwise— 
(1.) Tannic acid 


COOH 


| : 
C,H, H Lz d 
co 

fe 
CO 


| 
C,H.(OH); 
would form rufigallic acid more easily than gallic acid does, which is 
not the case. 

(2.) Tannic acid acted on by zinc-dust ought to produce anthra- 
cene, which repeated experiments have shown that it does not. 

By boiling rufigallic acid with hydriodic acid and white phosphorus, 
a body was obtained which crystallised in yellow microscopic needles, 
and gave anthracene on distillation with zinc-dust, but this sub- 


stance differs in properties from all anthracene-derivatives hitherto 
known. S. F A. 


On Rufigallic Acid. By Huco Scuirr 
(Deut. Chem. Ges. Ber., viii, 1051—1054). 


Tus paper, which contains a discussion of the constitutional formula 
of rufigallic acid, with especial reference to Klobukowski and Ndlting 
memoir scarcely admits of useful abstraction. 


J. R. 


‘Synthesis of Sulphotannic Acids. By H. Scuirr 
(Liebig’s Annalen, clxxviii, 171—196). 


When a mixture of the two isomeric phenolsulphonic acids is heated 
with phosphorus oxychloride to 50°—60°, it evolves hydrochloric acid 
und metaphosphoric acid separates out. On distilling off the excess 
of oxychloride, an amorphous, coloured residue is obtained, which is 
purified by first washing it with a small quantity of water, then dis- 
solving it in.a larger quantity, and precipitating it again by adding 
hydrochloric acid. The acid, in which the product is insoluble, is 
again washed away, and the precipitate, after being dissolved in water 
is reprecipitated by hydrochloric acid. On repeating these operations, 
the new compound is obtained as a white mealy powder, consisting 
of phenolsulphonic anhydride, Ci2HS20;. 

This compound is a strong monobasic acid, and at the same time a 
phenol, yielding with ferric chloride a reddish violet colour. Its con- 
stitution is therefore expressed by the formula :— 


SO;H 


CoH 6 


ca, $0 
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It possesses all the characteristic properties of the tannic acids, 
being freely soluble in water and alcohol and sparingly in ether. 
With aqueous ether it forms two layers, of which the lower syrupy 
one contains the anhydride. It precipitates albuminoids, alkaloids, 
and metallic oxides, and is precipitated from its solution by acids and 
salts. Its aqueous solution does not readily oxidise in the air; it pre- 
cipitates starch-solution less completely than tannin, but it decolorises 
starch iodide and converts animal skin into a kind of brittle leather. 

The potassium and sodium salts dissolve freely in water, sparingly 
in alcohol, and form amorphous, glassy masses. The lead salt is a 
white precipitate, and on adding the acid to copper sulphate, a green 
solution is obtained, from which on heating green flakes separate, 
which dissolve again on cooling. 

On boiling the acid with acetic anhydride, the compound 
C,.H,(C,H;0)S,0, is formed ; it is a yellow amorphous powder, which 
after drying, dissolves slowly but abundantly in water. The solution 
has an acid reaction, is precipitated by acids and salts and precipitates 
albumin, gelatin, alkaloids, &c.; the two former dissolve again in an 
excess. 

The trichlorohydroquinone-sulphonic acid which is formed by com- 
bining trichlorohydroquinone with acid sodium sulphite, yields, when 
treated with phosphorus oxychloride, an amorphous, coloured com- 
pound, which also shows all the reactions of the tannic acids. 

Pyrogallolmonosulphonic acid is readily obtained by the action of 
disulphuric acid on pyrogallol purified by crystallisation from benzene, 
from which it separates in brilliant, iridescent plates. If 25 parts cf 
this purified pyrogallol are triturated with 10 parts of a mixture of 
pure sulphuric acid and sulphur trioxide in equal numbers of mole- 
cules, a solution is formed, which soon solidifies to a yellowish crystal- 
line and very hygroscopic mass. The potassium salt of the resulting 
sulphuro-acid, CsH,(0H);SO;K + 2H,0, crystallises from hot dilute 
alcohol in large, rhombic prisms, which are almost insoluble in 
absolute alcohol, but dissolve readily in water, and this solution gives 
with ferric salts a bluish-black colour. On adding silver nitrate to a 
dilute solution of the potassium salt, the silver salt separates after some 
time in colourless needles, which soon decompose, with separation of 
metallic silver. Ina concentrated solution a granular precipitate is 
formed, which is more stable and consists of C;H,(OAg),;SO,Ag. 
When pyrogallol-sulphonic acid is boiled with acetic anhydride, it is 
decomposed and triacetylpyrogallol is formed. 

Tannin-sulphonic acid, CyHiS,0,, is formed by heating pyrogallol- 
sulphonic acid with 6 to 8 parts of phosphorus oxychloride gradually 
from 60° to 100°. The gelatinous product is treated with ether, dis- 
solved in water, and purified by precipitating the solution several 
times with hydrochloric acid. Thus a white flocculent precipitate is 
obtained, which assumes a greyish colour on drying, and possesses all 
the properties of tannic acid, to which it stands in the same relation 
as pyrogallolsulphonic acid to gallic acid. 


Gallic acid. Pyrogallolsulphonic acid. 


CoH | GOH CoH} SOE 
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Tanninsulphonic acid. 
CH | $09” 


O 
cad (OH). 
SO;H 


When tannic acid is boiled with hydrochloric acid, it is resolved 
into two molecules of gallic acid, and under the same conditions 
tanninsulphonic acid yields two molecules of pyrogallolsulphonic acid. 
Tanninsulphonic acid dissolves freely in alcohol, and this solution is not 
precipitated by hydrochloric acid, but the aqueous solution is precipi- 
tated, and therefore the alcoholic solution containing hydrochloric 
acid is precipitated by water. It dissolves readily in a mixture of 
glacial acetic acid and acetic anhydride. On heating this solution, 
pentacetyltanninsulphonic acid, CyH;(C2H;0)5;S.0n, is formed, separat- 
ing from hot alcohol in small, orange crystals. In pure acetic an- 
hydride the sulphonic acid dissolves; with evolution of heat, and a 
compound is formed which seems to be C,2H,(C2H;0).820.. 

Phloroglucinsulphonic acid, CH: { a analogous to the isomeric 
pyrogallol-compound is obtained by the action of disulphuric acid on 
anhydrous phloroglucin. It is a crystalline body, yielding crystallised 
salts with the alkalis, lime and baryta. C,H.(OH),SO;K crystallises 
from dilute alcohol in flat needles. By the action of phosphorus oxy- 
chloride on phloroglucinsulphonic acid, a product is formed which 
partly dissolves in water with a yellow colour. This solution ex- 
hibits the reactions of a tannic acid, and gives with acids a precipitate 
which when heated with dilute acids is converted into phloroglucin- 
sulphonic acid. 

The insoluble portion is a yellow powder, which dissolves in water 
on continuous boiling, and yields a solution giving also the reactions 
of a tannic acid. Phloroglucinsulphonic acid appears therefore to be 
acted upon by phosphorus oxychloride in a manner quite analogous 
to that of the other phenolsulphonic acids. 

C. §. 


Preliminary Notice on Naphthalene-disulphonic Acids. 
By Esert and Merz (Deut. Chem. Ges. Ber., viii, 917). 


Battzer and Merz obtained two isomeric dicyanonaphthalenes by 
distilling crude dipotassium-naphthalenedisulphonate with potassium 
cyanide, and the authors have now separated the isomeric disulphonic 
acids by crystallising their chlorides. The naphthalenedisulphonic 
chloride, which is least soluble, forms colourless prisms melting at 
227°, while the more soluble chloride melts at 159°. 

T. B. 
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On Phenylated Phosphoric Acids. By O. Wautacn and Tua. 
Heymer (Deut. Chem. Ges. Ber., viii, 1235—1237). 


WHEN a mixture of phenol and aniline is dropped upon phosphorus 
pentachloride, a violent reaction takes place. The product is a semi- 
solid mass, which when washed with water and treated with soda-ley 
and hydrochloric acid alternately, to remove phenol and aniline, and 
afterwards dissolved in hot alcohol, yields colourless transparent 
hexagonal tables, melting at 127°—129°. The new compound is shown 
by analysis to be a diphenyl-ether of phosphanilic acid. It is perfectly 
neutral, insoluble in acids and alkalis, sparingly soluble in water, but 
easily in alcohol and ether. When distilled it undergoes decomposi- 
tion, phenol and aniline being set free. Its formation may be repre- 
sented thus :— 
/ NHGHs 

3C,H,OH a NH.C,H; + PCI, — PO —OC,H; + C.H;Cl + 4HCl. 


\OC.H; 


Together with the above there is formed a body which is dissolved 
by soda-ley and precipitated therefrom in the solid state by hydro- 
chloric acid—probably an acid ether of phosphanilic acid. 

If phosphorus oxychloride be substituted for the pentachloride in 
the above reaction, the product is entirely soluble in dilute soda-ley. 
From this solution hydrochloric acid throws down a body which crys- 
tallises from alcohol in white needles melting at 160°. This substance, 
which has an acid reaction, gives on analysis numbers agreeing with 
the formala PO,NC,sHis, whence it is probable that it is the aniline- 
salt of diphenylphosphoric acid :— 


J OCcHs 
PO OCHs 
\OH.NH.C,H;, 


a view which is supported by the fact that an alkaline solution of the 
body gives up to ether free aniline. 

The difference between the action of phosphorus pentachloride and 
oxychloride is probably to be accounted for by supposing that the 
pentachloride first decomposes the water adhering to the phenol em- 
ployed; so that in the one case oxychloride acts upon a perfectly dry, 
and in the other case upon a hydrated substance. On this supposi- 
tion the first reaction may be expressed thus. 


NH.C,H; 
2C,H,OH + NH.C,H; + POC), = POOC,H, + 3HCl. 
OC,H; 
J. R. 


Action of Chlorides of Alcohol-radicles on Primary and 
Secondary Monamines. By C. Girarp (Bull. Soc. Chim. [2], 
xxiv, 120). 


Wuew a mixture of dicresylamine, hydrochloric acid, and methylic 
alcohol is heated for 10 or 12 hours to 250°—280°, and subsequently 
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fractionally distilled from soda in a vacuum, the product is methyl. 
dicresylamime. This body is an oily mass, which distils under a pressure 
of 0020 mm. of mercury, at 235°—240°. It is soluble in alcohol, 
benzene, ether, and warm concentrated sulphuric acid. 

Ethyldicresylamine and amyldicresylamine may be prepared in the 
same way by replacing methylic alcohol by etliylic or amylic alcohol ; 
or in the latter case amyl chloride with a small quantity of hydrochloric 
acid may be used. 

Ethyldicresylamine is a thick oily liquid, which distils at a pressure 
of 0:020 mm. mercury, at 255°—260°, and possesses characters similar 
to those of methyldicresylamine. 

Amyldicresylamine is a viscous mass, which distils at 290°—300°, 
under a pressure of 0°015 mm. mercury. Like its inferior homologues, 
it does not combine with acids. 

When aniline, hydrochloric acid and methyl alcohol are heated in 
certain proportions under pressure to 190°—200°, methylaniline is 
formed. If the proportion of methylic alcohol be doubled, the pro- 
duct is almost entirely dimethylaniline. 

H. J. H. 


On Addition-products of Aromatic Amines, and on a new 
method of preparing Chlorinated Anilines. By Orro N. 
Wirt (Deut. Chem. Ges. Ber., viii, 1226—1231). 


Tue author has studied the action of hypochlorous acid (solution of 
bleaching powder acidulated with acetic acid) on acetanilide. His 
results are summed up as follows :— 

1. Chlorination takes place instantly. The monochloracetanilide 
first formed is not attacked so long as any free acetanilide remains. 

2. Pure monochlor- or pure dichlor-acetanilide may be obtained at 
will by employing measured quantities of hypochlorous acid. 

3. The product obtained by using excess of hypochlorous acid is not 
dichloracetanilide, but that body plus a molecule of hypochlorous acid. 

This ultimate product of the action of hypochlorous acid on acetani- 
lide, CsH;Cl,LNHC,H;0 + HOC, is the first example of an addition to 
amides. It is a thick heavy oil, of peculiar apricot colour, highly 
refractive, smelling faintly of chlorine, and having a disagreeable 
taste. Its density is 1°3893, water at 20° being 1. When quite dry it 
is moderately stable, but in the moist state or in contact with other 
bodies of most diverse character, it separates into its constituents. The 
oil dissolves only sparingly in water ; when boiled therewith it is vola- 
tilised and decomposed. It is decomposed by alkalis. Ammonia acts 
violently upon it even in the cold, nitrogen being set free. Mineral 
acids attack it with violence. Strong sulphuric acid liberates a gas, 
smelling of chlorine monoxide. Strong nitric and hypochloric acids 
evolve torrents of chlorine. It is decomposed also by alcohol and 
ether; a solution of it in the latter liquid, when exposed to diffused 
light, gradually deposits crystals of dichloracetanilide, the ether at the 
same time acquiring a chlorous odour. 

In the decompositions of the oily body, the end-product is always 
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dichloracetanilide. Conversely, the oily body is formed when dichlor- 
acetanilide is treated with solution of bleaching powder. 

The oil, in virtue of its property of giving up hypochlorous acid, 
has a certain value as a reagent. With aromatic amines it gives a 
series of colours analogous to those produced by bleaching powder, 
but much more intense and lasting. The colouring matters thus pro- 
duced have unfortunately no affinity for animal fibres; silk immersed 
in them remains perfectly white. 

When chlorine is passed into acetanilide, so long as it is absorbed 
the product is a thick yellow oil, which is usually regarded as dichlor- 
acetanilide, contaminated with oily products (chlorinated phenols). 
The author has found that this oil, when treated with alcohol, yields 
large quantities of nearly pure dichloracetanilide, and that it is vio- 
lently attacked by potash-ley, likewise with formation of dichloracet- 
anilide. He thinks it almost beyond doubt that this oil is a combina- 
tion of dichloracetanilide with one molecule of chlorine, analogous to 
the hypochlorous acid compound described above. A similar body is 
formed when acetanilide is treated with excess of bromine; moreover, 
bromine dissolves large quantities of dichloracetanilide with extra- 
ordinary facility, forming a thick brown oil. 

The remainder of this paper is occupied with considerations on the 
nature of substitution. In the author’s view true substitution—the 
direct replacement of hydrogen—takes place only in fatty bodies. In 
the aromatic series it is highly probable that the substituting body first 
attaches itself to the benzene ring, forming an addition-product, which 
then, under the influence of heat or other agency, breaks up, with 
formation of a substitution-product. 

J. R. 


Derivatives of Diphenylamine. By. R. GNEHM 
(Deut. Chem. Ges. Ber., viii, 1040—1044). 


A soLution of diphenylamine in glacial acetic acid absorbs dry chlorine, 
giving off hydrochloric acid, and after a time deposits crystals, con- 
sisting chiefly of tetrachlorodiphenylamine, NH(C,H;Cl,)2. This body, 
when pure, forms colourless prisms, melting at 133°—134°, and dis- 
oo easily in alcohol, benzene, ether, carbon bisulphide, and chloro- 
orm. 

An acetic solution of methyldiphenylamine likewise absorbs dry 
chlorine, with evolution of much heat, and yields products which 
differ with the strength of the solution and other conditions. The 
only body isolated by the author forms colourless prisms, melting at 
96°—97°, and easily soluble in the same liquids as the foregoing com- 
pound. This the author believes to be tetrachloromethyldiphenylamine, 
NCHA(CoHsCh)o though he failed to prove the presence of methyl 
in it. 

The crude product of the action of chlorine on methyldiphenylamine, 
when treated with nitric acid, yields tetrachloroquinone (dichloranil). 
_ Methyldiphenylamine, heated to 150° with fuming hydrochloric acid, 
m a sealed tube, is resolved into methyl chloride and diphenylamine. 

VOL. XXIX, 3 
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Analogous reactions with methylaniline and methyltoluidine have been 
previously observed by Lauth. 
J. R. 


Formation of Aniline Black by Electrolysis. 
By J. J. Coguittion (Compt. rend., Ixxxi, 408). 


On electrolysing for 24 hours a concentrated solution of aniline sul- 
phate, the positive electrode was found covered with a black deposit, 
which, after treatment with ether and alcohol, and drying, furnished a 
_ black insoluble substance. Sulphuric acid imparted a greenish colour 

to this substance, but a black deposit similarly yielded by the electro- 
lysis of aniline nitrate, was changed by the same reagent to a chesnut 
brown colour. The two salts donot therefore produce the same black, 
and deposits resulting from the electrolysis of the chloride and of the 
acetate also appear different in each case. A concentrated solution of 
aniline tartrate gave no result whatever ; there was not the least colora- 
tion at the positive pole. 

R. R. 


New Base from Aniline-tailings. By C. Lorine Jackson 
(Deut. Chem. Ges. Ber., viii, 968). 


By distilling a quantity of high-boiling aniline oils, from the factory of 
Martius and Mendelssohn-Bartholdy, a dark tarry fluid was obtained 
as the last portion. This was dissolved in warm hydrochloric acid, 
and the solution diluted with water, and filtered through several wet 
filters, to remove dark oils. After evaporation, caustic soda set free 
an oil, beginning to boil at 220°, but soon passing over at a tempera- 
ture above the limit of the mercuriai thermometer. The lower frac- 
tions consisted of xylidine and its homologues, whilst the fraction 
boiling at 280° to 320° furnished with dilute sulphuric acid the 
difficultly soluble naphthylamine sulphate, and a black oil, which 
was separated from the salt by washing with alcohol. The alcoholic 
solution, when concentrated by evaporation, deposited the oil, which 
became a crystalline mass on treatment with strong nitric acid ; this 
was purified by solution in water, precipitation by strong nitric acid, 
and finally by crystallisation from alcohol. The salt thus obtained had 
the composition of the nitrate of a base, C,;3H,,N, or C,;;xHy.NH:2. The 
free base is precipitated in white flakes, when a solution of the 
nitrate is treated with caustic soda; it dissolves in alcohol and ether, 
being regained from the solutions thus formed as a brown oil; with 
chloroform and alcoholic potash it gives an odour like that of isocyan- 
phenyl, whence it is a primary amine. 

The nitrate crystallises in stellate white needles, which are difficultly 
soluble in water, but more readily in alcohol, and insoluble in nitric 
acid. Treatment with excess of nitric acid converts it into a red mass 
resembling rosaniline, whence it is difficult to obtain the salt quite 
white. .The sulphate crystallises in round aggregates of white needles, 
and is very soluble in water. The hydrochloride crystallises from ® 
slightly acid aqueous solution in long, flat, white needles, soluble in 
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water and in alcohol, and almost insoluble in strong hydrochloric acid ; 
its neutral solution becomes somewhat decomposed on heating The 
platinochloride forms fan-like groups of clear yellow needles, half a 
centimeter long; it is slightly soluble in water; more so, though yet 
sparingly soluble, in alcohol. The alcoholic solution decomposes on 
heating ; this salt is (C\;H,;N.HC1).PtC. 

On treatment with acetyl chloride, the new base forms an acetyl 
derivative, CjsH;,.NH.C.H;O, crystallismg in white needles which 
melt at 114°2°; it is insoluble in water, but readily soluble in alcohol 
and ether. 

Probably the new substance is amidotolyl-phenyl, CHL { on ag the © 
small yield prevented experiments being made as to its constitution. 
The author is engaged in synthesizing an amidotolyl-phenyl which 
should prove either identical or isomeric with this substance. 


C. R. A. W. 


Metacyananiline. By P. Grigss 
(Deut. Chem. Ges. Ber., viii, 860—861). 


THis compound is most conveniently obtained in quantity by distilling 
four parts of anhydrous uramidobenzoic acid with one part of phospho- 
rus pentoxide : 


C,H,N.O; = C,H,N, + CoO, a H.O. 


If para-uramidobenzoic acid is treated in the same way, paracyan- 
aniline is obtained, crystallising in white prisms, which melt at 86°. 


C. S$. 


Diphenylnitrosamine. By O. N. Wirt 
(Deut. Chem. Ges. Ber., viii, 855—858). 


Tuts compound (NC,H;)2NO is obtained as a crystalline precipitate by 
acting with 15 parts of crude ethyl nitrite on one part of diphenyl- 
amine, at a temperature below 0°. After being washed with ice-cold 
alcohol, it is dissolved in an equal weight of warm benzene, and the 
cold solution mixed with an equal volume of alcohol, and allowed to 
evaporate spontaneously. It crystallises in brilliant pale-yellow, four- 
sided plates, melting at 66°5°, and dissolving readily in cold acetic acid 
and aldehyde, in hot alcohol and benzene, sparingly in hot petroleum, 
but not in petroleum-naphtha. It is not acted on by water, dilute 
acids, or alkalis, and dissolves in sulphuric acid with a beautiful blue 
colour, like diphenylamine. When sodium amalgam is added to its 
alcoholic solution, ammonia is evolved ; and by treatment with tin and 
hydrochloric acid it is converted into a resin, consisting chiefly of 
diphenylamine. 

The same compound is very readily formed by adding diphenylamine 
hydrochloride to a solution of an equal weight of potassium nitrite, 
which is acidulated with acetic acid; also by dissolving two parts of 
diphenylamine in four parts of benzene, and adding three parts of 

T 2 
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pure ethyl nitrite. In this case the temperature may rise to 15°—20°. 
But on using the crude nitrite, and allowing the temperature to rise 
above 0°, other products are formed, which will be described in a 


further communication. 
Cc. 8S 
Action of Aromatic Bases on Nitrosophenol and Nitrosodi- 
methylaniline. By C. Kimicu (Deut. Chem. Ges. Ber., viii, 
1026—1022). 


NITROSOPHENOL mixed with an excess of aniline acetate sets in a few 
days, or if warmed on the water-bath, in half-an-hour, into a black 
crystalline mass. After washing with water, dilute ammonia extracts 
from the mass a body which is reprecipitated in orange-red flocks on 
addition of acetic acid. This compound is ovyazobenzene, identical with 
the product of the action of phenol on diazobenzene, obtained by 
Kekulé and Hidegh. 

The formation of oxyazobenzene from nitrosophenol and aniline 
corresponds completely with the production of azobenzene from nitroso- 
benzene and aniline: 


Rand + C;H;NH, — CHG yO + H,O 


C,H;NO + C;,H;NH, = C,;H;NNC,H; + H,O. 


The residue of the ammoniacal extract yields to alcohol a compound 
which could not be purified. 

The mass remaining after exhaustion with alcohol was washed with 
a little benzene, and then crystallised repeatedly from toluene and 
xylene. In this way red scales were obtained, melting at 224°. They 
are insoluble in alcohol, ether, and alkalis. 

Analysis of this compound leads to the formula C;,H2N;O, and such 
a body might be produced by the mutual action of nitrosophenol and 
aniline in the following manner :— 


2C.Hy(NO)OH + 4C,H;NH, = C;,H2»N;O + NH; + 3H,0. 


The author names this compound azophenin. When treated with 
tin and hydrochloric acid it is reduced to a yellow crystallisable base. 
Azophenin heated beyond its melting point yields several new pro- 
ducts, the examination of which is not finished. 

When heated with the acetate of paratoluidine, nitrosophenol gives 
rise to several products, which correspond with those obtained when 
aniline is employed. Oxyazobenzene-toluene crystallises in well- 
formed orange-red monoclinic prisms, with an intense blue reflection. 
It melts at 151°. The crystallographic examination of the crystals 
has been made by Mr. Bodewig, and the results are stated in the 

aper. 
. _ eee has the formula C,;H,.N,0, and is formed 
according to the following equation :— 


OHNO + CHEE = OHONGHCH, + OF: 
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The azophenin from paratoluidine forms red scales, which melt at 
249°—250°, and closely resemble the aniline compound. Its behaviour 
when heated is, however, quite different, for it yields no crystalline 
sublimate, and no definite substance can be extracted from the re- 
sidue. 

The formula OH;;N;O represents its composition. 

Nitrosodimethyl-aniline acts upqn acetate of aniline in a similar 
manner, giving rise to azophenin, and a large quantity of viscid sub- 
stances, the most abundant of which seems to form a violet compound 
with acids. 

These experiments are still in progress. 


W. A. F. 


Nitrosoamarine. By A. Borovin 
(Deut. Chem. Ges. Ber., viii, 933—936). 


Tue author undertook the investigation of the nitrous acid derivatives 
of amarine, in order to determine whether this body is to be regarded 
as an amide or an imide base. 

Nitrosoamarine is best prepared by adding a concentrated, hot, 
alcoholic solution of an amarine salt (hydrochloride, nitrate, or ace- 
tate), acidified with acetic acid, to a very concentrated, hot, aqueous 
solution of an alkaline nitrite, also acidified with acetic acid. On 
stirring the mixture, a lively reaction takes place, the ethyl ether of 
nitrous acid and nitrogen being evolved, and the yellow liquid be- 
coming filled with small, heavy, brilliant lamine, which refract light 
strongly, and have a rhombic or triangular form. The deposition 
of crystals continues for some time after the liquid is cold. The 
formula of nitrosoamarine is C.,H,,(NO)N,. It is perfectly insoluble 
in, and not wetted by water. It dissulves in alcohol, ether, amy]l- 
alcohol, carbon bisulphide, benzene, and hydrocarbons. It is not vola- 
tile: at 149°—150° it cakes together, turns brown, and is perfectly 
decomposed, with abundant evolution of nitrogen and nitric oxide, 
and formation of a large quantity of lophine, and a smaller quantity of 
a liquid which has the smell of oil of bitter almonds. Nitrosoamarine 
is also attacked by an alcoholic solution of caustic potash, with forma- 
tion of lophine, ammonia, and a liquid smelling of bitter almonds, but 
it is scarcely affected by an alcoholic solution of ammonia, even at a 
boiling heat. When it isgently warmed with sulphuric, hydrochloric, 
or nitric acid in presence of alcohol, heat is liberated and the substance 
dissolves, with abundant evolution of nitrogen, and formation of the 
ethyl ether of nitrous acid and of amarine, the salt of which, with the 
acid used, remains in the solution. When mixed with acids in pre. 
sence of water it is not so readily attacked in the cold, but is decom- 
posed on heating, with formation of amarine and evolution of nitric 
oxide and nitrogen. It behaves similarly towards acetic acid. This 
behaviour towarés acids places nitrosoamarine among the nitroso- 
derivatives of known imide bases (diethylamine, piperidine, conine). 
It gives, also, the characteristic colour reactions of the nitroso-com- 
pounds with phenol. The formation of nitrosoamarine in alcoholic 
solutions is recommended as a qualitative test for the amarine salts. 


. 
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Other methods are also described for the preparation of nitroso- 
amarine. 

The direct action of nitrous acid upon amarine and its salts give 
rise, not to nitrosoamarine, but to a peculiar complex body containing 


nitrogen and oxygen, which will be described in a future paper. - 
S %. A. 


Nitrobenzotoluidines. By W. Kouss 
(Deut. Chem. Ges. Ber., viii, 875—877). 


PARABENZOTOLUIDINE crystallises in needles melting at 155°, and yields 
mononitroparabenzotoluidine, which crystallises from an alkaline alco- 
holic solution in long yellow needles melting at 143°; on heating it 
with hydrochloric acid to 200° it is resolved into metanitrotoluidine 
and benzoic acid. Metanitrotoluidine crystallises from alcohol in red 
needles melting at 110°, and gives with nascent hydrogen a diamine 
whose sulphate crystallises in red needles. On reducing the benzoyl- 
compound with tin and hydrochloric acid, it yields anhydrodiamidobenzo- 
toluidine, C,\4H,,N.O, which is insoluble in water, but dissolves in alco- 
hol and potash, and crystallises in small needles melting at 232°—233°. 
It is not decomposed by potash or hydrochloric acid at 250°, and is 
not nitrated by cold fuming nitric acid. This shows that it is a true 
anhydro-base which has combined with a molecule of water, and a 
further proof of this is that on heating it with benzoyl] chloride to 200° 
benzoic acid and the hydrochloride of the base are formed. 

(C\.Hi2N2).SO,H, crystallises in needles; it dissolves in water and 
alcohol. 

C,,H,.N,.ClH is sparingly soluble in cold water, freely in boiling 
water and in alcohol. Both salts lose easily some of their acid. 

Dinitrobenzotoluide remains in the mother-liquor of the mononitro- 
compound ; it is readily soluble in acetic acid and alcohol, and crys- 
tallises in colourless needles melting at 186°. It yields a dinitrotolui- 
dine, which is soluble in hot water and melts at 168°. Nascent hydro- 
gen converts the benzoyl-compound into the anhydro-base C,,H,;N,0, 
forming grey needles, which melt at 182°—183°, and are soluble in 
alcohol and ether. ©, H,,;N;SO,H, + H,0 crystallises in opaque 
needles. ©,,H,;N;HCl forms plates. 

Hydrogen sulphide reduces the dinitro-compound to amidonitro- 
benzotoluide, crystallising from water in small red needles, melting at 
137°—139° 

C. S$. 


Isomeric Tribenzhydroxylamines. By A. SrzineR 
(Liebig’s Annalen, elxxviii, 225—240). 


O 
0.C,;H;0 Can 
In order to decide whether the formule nZ C,H;O ..and N— C,H:0 
X\ LC;H;0 


C,H;O C,H;O 
are applicable to the two isomeric tribenzhydroxylamines, described by 


Lossen, the author has examined carefully the action of caustic potash, 
hydrochloric acid, and heat on each. 
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a-tribenzhydroxylamine, when. treated with caustic potash, yields 
dibenzhydroxamic acid in quantity representing 70 per cent. of that 
calculated for the equation— 


N(C;H;0),0 + H,0 = N(C,H;0).HO + C,H,0., 
a quantity of monobenzhydroxamic acid being also formed ; thus,— 
N(C,;H;0);0 + 2H.0O = N(C;H;0)H,0 + 2C,H,0:. 


Dibenzhydroxamic acid melts at 153° (Lossen gave 145°--146° as 
the melting point). 

8-tribenzhydroxylamine behaves in just the same way. 

By the action of strong hydrochioric acid at about 150° in a sealed 
tube, the same products are formed in each case, viz., benzoic acid, a 
small quantity of dibenzhydroxamic acid, and hydroxylamine hydro- 
chloride. 

By heating to a little over the melting points (100° and 142° respec- 
tively), @- and a-tribenzhydroxylamine split up in precisely the same 
way, viz., apparently partially in accordance with the reaction,— 


C;H;0 
(1) N(C;H;0);0 = NCO.C.H; + CiH.0 f 0% 


and partially thus,— 


C,H; 
(2) N(C;H;0);0 a CO, + Nf CO. 


C;H;O 


just as dibenzhydroxamic acid splits up when heated (Pieschel) into 
phenyl cyanate and benzoic acid, and into carbon dioxide and benz- 
anilide: the second reaction, however, occurs only to a very small 
extent, phenyl cyanate and benzoic anhydride being the main pro- 
ducts ; thus the following values were obtained :— 

(a.) 100 parts of a-tribenzhydroxylamine gave 34°74 of phenyl 
cyanate and 63°90 of benzoic anhydride. 

(b.) 100 parts of a-tribenzhydroxyalmine gave 35°62 of phenyl 
cyanate and 63°42 of benzoic anhydride. 

(c.) 100 parts of @-tribenzhydroxylamine gave 36°01 of phenyl 
cyanate and 60°93 of benzoic anhydride. 

Calculated for the first of the above equations 35°5 of phenyl cyanate 
and 65°5 of benzoic anhydride. 

By heating a- and 8-tribenzhydroxylamine in a sealed tube, then 
introducing hydrochloric acid and heating again, the phenyl cyanate 
and benzoic anhydride were converted into aniline, carbon dioxide, 
and benzoic acid: in this way there were obtained the. following 
numbers : 


Caleulated. Found. 
a. B. 


Benzoic acid.. 70°72 69:19 7008 6848 — 
Aniline 26°95 24°39 22°33 21°75 25°48 
These results led the author to suppose that possibly Pieschel’s view 
as to the decomposition by heat of dibenzhydroxamic acid (in accord- 
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ance with two reactions parallel with (1) and (2) above), is not strictly 
correct, the reaction being that parallel with (1) only, and the result- 
ing phenyl cyanate and benzoic acid subsequently reacting on one 
another, and giving rise to carbon dioxide and benzanilide as a second- 
ary reaction; by heating dibenzhydroxamic acid to 180° in a sealed 
tube for 24 hours, he obtained 60 per cent. of pure benzanilide 
(Pieschel only obtained 24 per cent. by distillation alone). In the 
same way, «-tribenzhydroxamic acid was heated to 180° for 24 hours 
in a sealed tube; in this case, however, only about a quarter of the 
theoretical amount of carbon dioxide was evolved, and only a small 
quantity of dibenzanilide formed ; still these results favour the view 
that reaction (2) above does not really take place at all, the small 
quantities of carbon dioxide and dibenzanilide formed being really 
due to the further mutual reaction of the benzoic anhydride and 
phenyl’cyanate formed in virtue of equation (1). 

Dibenzanilide prepared as above crystallises in small needles melting 
at 161°; the same result was obtained with the substance prepared 
from benzoyl chloride and benzanilide ; Gerhardt, however, gave about 
137° as its melting point. 

The extreme similarity between the reactions of a- and @-tribenz- 
hydroxylamine render it but little probable that they are metamerides, 
as represented by the two formule,— ~* 


/0-C:H,0 <_ 


+—C,H O 

N—C,H,0 and N~ ony 
\ C,H. O 
ane NGH‘O 


more probably they are polymerides; at any rate they belong to the 
class of substances sometimes spoken of as ‘ physical isomerides.” 
The author thinks that a third modification also exists, as along with 
the 8 body other crystals occur in small quantity, apparently possess- 
ing the same composition, but differing in crystalline form and melting 
point (112°), not altered by re-crystallisation; the amount of this 
obtained was too small for examination as to its decomposition by 


heat, &c. 
C. R. A. W. 


Amidated Derivatives of Hydroxylamine, Cinnamhydroxamic, 
and Dicinnamhydroxamic Acids. By E. Rostosx1 (Liebig’s 
Annalen, elxxviii, 213—224). 


In order to compare with the hydroxamic acids hitherto known (all of 
which contain the group CO.OH as a lateral benzene-radicle, ¢.9., 
benzoyl-, anisyl-, and paratoluyl-hydroxamic acids), a similar acid, in 
which a benzene-radicle is contained, but not having a CO.OH group, 
as one of the lateral chains in the benzene-nucleus, the author treated 
the chloride of cinnamic acid, CsH;.C,H,.COCI, with hydroxylamine, 
whereby cinnamhydroxamic acid, N(C,H;,O)H,0O, and dicinnamhy- 
droxamic acid, N(C,H;O).HO, were formed. The cinnamy] chloride was 

epared by treating cinnamic acid with phosphorus pentachloride, 
and heating this product in a vacuum at 110°, whereby all phosphorus 
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oxychloride is distilled off; at a higher temperature the chloride 
becomes carbonised ; the yield of hydroxamic acid is very small ; from 
215 grams of cinnamy] chloride, only 12°5 grams of dicinnamhydrox- 
amic acid and 9 of barium cinnamhydroxamate were obtained, most 
of the chloride being reconverted into cinnamic acid. By agitating 
the crude product of the reaction with ether, the cinnamic and cinnam- 
hydroxamic acids are dissolved, whilst the dicinnamhydroxamic 
acid remains undissolved ; on distillation of the ethereal solution, and 
treatment of the residue with water, most of the cinnamic acid is left 
undissolved, whilst the remainder is separated by conversion into 
barium salt, barium cinnamate being much more soluble than the 
cinnamhydroxamate. 

Cinnamhydroxamiec acid is slightly soluble in cold water, more 
readily in hot water, easily in alcohol and ether, but insoluble in 
benzene ; it melts at 110°, and, like other monohydroxamic acids, gives 
an intense violet coloration with ferric chloride ; it forms an acid potas- 
sium salt, N(C,H;,O)HKO.N(C,H,O)H,0, and a similar sodium salt; 
the barium and lead salts are expressed by (C,)H,O),.Ba, and (C,H,;O),Pb; 
all the salts appear to be much less stable than those of benzhydrox- 
amic acid. On heating the barium salt, carbon dioxide and ammonia are 
given off, and a resinous mass is formed, soluble in ether; by analogy 
with benzhydroxamic acid, the production of an amine, Cs>H;.C,H,.N Hp, 
ought to result; a base of some kind seemed, in fact, to be con- 
tained in the resinous product, but too little was obtained for exa- 
mination. 

Dicinnamhydroxamic acid is insoluble in water, difficultly soluble 
in ether, more easily soluble in cold, and readily in hot alcohol; it 
melts at 152°; its salts are all of the class N(C,H,O).MO, and are 
much less stable than those of the other dihydroxamic acids. Neither 
the free acid nor its potassium salt behave as might be expected from 
analogy with dibenzhydroxamic acid; the latter yields benzanilide, 
carbon dioxide, phenyl cyanate, and benzoic acid, whilst its potassium 
salt forms diphenyl-urea, carbon dioxide, and a benzoate; only amor- 
phous or difficultly crystallisable products, and but little of them, are 
formed from the cinnamic derivatives, and what are formed do not 
seem to be the analogues of the dibenzhydroxamic derivatives. 

C. R. A. W. 


Amides of Diazobenzene. By A. Baryerand C. JAnGer 
(Deut. Chem. Ges. Ber., viii, 893—894). 


Tue authors have extended their experiments on the compounds of 
diazobenzene with amides, and they find that when an aqueous solution 
of piperidine is mixed with diazobenzene nitrate, diazobenzene-piperidine, 
C.H;—N—N—N—C;Hw, separates in oily drops, which become 
crystalline when distilled with water-vapour. The new substance 
forms large yellowish crystals, which melt at 41°, and have an odour 
recalling that of freshly-baked bread. When its ethereal solution is 
treated with picric acid, golden crystals separate, which contain 
C,H;—N = N—O—C,H.(NO:);, and this compound can also be formed 
by mixing aqueous solutions of diazobenzene nitrate and sodium 
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picrate. It is insoluble in water, alcohol, ether, or benzene, and it is 
decomposed at a temperature of 95°—100°, also when it is boiled with 
either alcohol or water, an odour of phenol being produced in the 
latter case. 

T. B. 


Aromatic Phosphorus Compounds. By Micwagr.isand Graerr 
(Deut. Chem. Ges. Ber., viii, 922—924). 


Drener and Otto found that the action of phosphorus trichloride on 
mercury-diphenyl led to the production of mercury monophenylchlo- 
ride, and Schwartz obtained similar results, excepting that he noticed 
the production of a small proportion of triphenylphosphine, but the 
authors find that phospheny! chloride is also formed :— 


PC), + Hg(C,H;): = PCI].C,H; + HgCl(C,H,). 


This result appears to indicate methods by which phosphordipheny] 
chloride, triphenylphosphine, and phosphonaphthalyl chloride may 
be produced. The action of phosphenyl chloride on mercury di- 
pheny] is now being studied. : 

T. B. 


Some Physical Properties of Quinine. By Jutes ReGnauLp 
(J. Pharm. Chim. | 4], xxi, 8). 


1. Tue solubility of quinine in water is 1 in 2024 parts at 15°; in 
absolute alcohol, 1 in 1:133 parts at 15°; in chloroform, 1 in 1:926 
at 15°; and in pure ether, 1 in 22°632 parts at 15°. 

2. The solubility of quinine tannate in water at 15° is less than 1 in 
20,000 parts. 

3. The fluorescent properties of quinine sulphate become 25 times 
more marked in presence of excess of sulphuric acid. 

4. Owing to this increased fluorescence, it is possible to recognise 
the presence of quinine in a solution containing z5,'555 of its weight 
of the alkaloid. This test surpasses the test of turbidity caused by 
Nessler’s reagent, in the proportion of 5 : 4: the latter test, moreover, 
gives no indication of the nature of the alkaloid. 

W. R. 


Note on Apomorphine. By J. OBERLIN 
(J. Pharm. Chim. [4], xxi, p. 89). 


Tue formula of apomorphine differs from that of morphine by the 
absence of the element of one molecule of water. Morphine is 
C,;HiyN O;, whereas apomorphine is C,;;,H,,NO,. Arppe, in 1845, prepared 
this body by heating morphine to a high temperature with hydrochloric 
acid. He did not notice its action as an emetic. Three milligrams 
in solution, injected under the skin of a dog, provoked vomiting after 
three minutes; and two centigrams, after being swallowed, produced 
the same effect. No nausea follows the action of this powerful emetic. 
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The grey tint of apomorphine changes, on exposure to moist air, to 
green, and the alkaloid is apparently changed, for it no longer produces 
the known physiological effect ; it can be kept in a stoppered bottle 
dissolved in syrup of sugar fur some weeks without change. 

The following are some tests for apomorphine :— 

1. Alcohol gradually produces an emerald-green colour. No change 
is effected by ether, benzene, or chloroform. 

2. Nitric acid gives rise to a reddish violet colour, permanent for 
some hours. n 

3. Fréhde’s reagent (1 milligram of sodium molybdate dissolved in 
1 c.c. of strong sulphuric acid), gives an intense green colour, which 
gradually becomes mixed with violet. 

4. Ferric chloride produces a pink colour; morphine with ferric 
chloride turns blue. 

5. An aqueous solution of hydriodic acid of 10 per cent., colours 
apomorphine reddish brown; an alcoholic solution of the same acid, 
produces a red coloration. 


W. R. 


Emetine. By A. GLENARD 
(Compt. rend., Ixxxi, 100—-101; Pharm. J. Trans. [3], vi, 201). 


On treating ipecacuanha in the cold with water acidulated with sul- 
phuric acid, a solution is obtained which yields a precipitate on the 
addition of excess of lime. This precipitate contains the alkaloid which 
may be dissolved out with ether. On evaporating the ethereal solution 
to dryness, treating the residue with acidulated water, and the solution 
so obtained with ammonia, the emetine is precipitated almost colourless, 
and much nearer to purity than as usually produced. 

When water acidulated with hydrochloric acid is used to remove the 
emetine from the ethereal residue, the solution, on evaporation, yields 
crystals of emetine hydrochloride which by recrystallisation may be 
obtained pure, and from which perfectly pure emetine may be produced. 

Emetine decomposes ammonium chluride—a property also possessed 
by quinine. The author believes that the decomposition of this salt by 
an organic alkali has not hitherto been observed. 

Emetine and its hydrochloride dried at 110°, have the following 
centesimal composition : — 


Emetine. Emetine hydrochloride. 
errr 72°25 63°00 
mm saceee 8°61 8:15 
me +keans 5°36 4°75 
ar 13°78 11°64 
(ee — 12°46 
These numbers correspond with the formule :— 
C,;sH»NO, C,;H..NO,;.HCI. 
Emetine. Emetine hydrochloride. 


a 
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Dita Bark. By J. Jopsr and O. Hesse 
(Liebig’s Annalen, clxxviii, 49—79). 


Dita is the name given by the inhabitants of the Philippines to the 
bark of Echites Scholaris (L.), the Alstonia Scholaris of Brown, a forest- 
tree belonging to the natural order Apocynacez. Gruppe, an apothe- 
cary at Manilla, first isolated from this bark a substance which he called 
Ditain, possessing febrifugal properties. This substance was after- 
wards mistaken by Hildwein for quinine. Gorup-Besanez afterwards 
extracted from ditain a crystallisable substance which proved to be an 
alkaloid, but which for want of material, he did not completely examine. 

The authors of the present paper first describe at length the physical 
characters of the bark, and then proceed to an account of their experi- 
ments upon its various constituents. For details regarding the methods 
of extraction and purification the original memoir must be consulted. 

The following definite compounds are described :— 

1. Ditamine. After removing fatty matter from the bark by means 
of light petroleum, an extract was prepared with boiling alcohol. The 
alcohol after distillation left a solution containing a salt of ditamine, 
which was decomposed by addition of soda and the base removed by 
agitation with ether. The ethereal solution shaken with weak acetic 
acid gave a solution which, after decolorising with animal charcoal, 
yielded, on addition of ammonia, a white amorphous precipitate of the 
alkaloid amounting to about ‘02 per cent. of the bark. 

Ditamine is easily soluble in ether, chloroform, benzene and alcohol, 
and on evaporation remains in the form of an amorphous mass. It 
sometimes seemed to crystallise from petroleum spirit. It melts at 75°. 

The salts are generally amorphous, but the hydrochloride was once 
obtained in the form of needles. The hydrochloride gave with platinic 
chloride a yellow amorphous precipitate, besides precipitates with gold 
chloride, mercuric chloride, and mercuric iodide dissolved in iodide of 
potassium. Precipitates were also obtained with iodide of potassium, 
sulphocyanate of potassium, tannin, and phosphomolybdic acid, but no 
change occurred on addition of ferric chloride. The base was not ana- 
lysed, the quantity at the disposal of the authors being insufficient for 
the purpose. 

2. Echicaoutchin is a tough yellow body, brittle below 0°, and is 
soluble in chloroform, ether, petroleum spirit, and benzene, but only 
slightly so in hot alcohol. On analysis it gave numbers agreeing with 
the formula Co,H oOo. 

3. Echicerin. When the petroleum extract of the bark is boiled 
with alcohol, the alcoholic solution deposits on cooling crystals which 
consist of a mixture of echicerin and echitin. They are separated by 
taking advantage of the difference of their solubilities in petroleum 
8 irit. 
so on crystallises in needles which are sometimes grouped in 
masses. It is very slightly soluble in cold alcohol, but dissolves easily 
in ether and other solvents, except water, alkalis. and dilute acids, 
which have no effect upon it. It melts at 157°. Its formula is 
CyH 02, which is confirmed by the composition of a bromo-derivative 
Cx HyBrO,. 
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Echiceric acid is a body formed by heating echicerin with sodium in 
contact with petroleum, warming the mixture from time to time to 60°. 
The experiment was carried on for two months. The deposit thus 
obtained was then treated with soda, separated from unaltered echi- 
cerin, and the acid liberated by hydrochloric acid. 

The product is an amorplious body having an acid reaction and melt- 
ing at a little above 100°. Formula CypHy,Q,. 

4. Echitin, C3.H;.02, forms white scales which require 1430 parts of 
80 per cent. alcohol at 15° for solution. Its solution in ether has a right- 
handed rotation [@])p = + 72°72°. In chloroform [a], = + 75°25°. 

This compound is indifferent to acids and bases, but forms with bro- 
mine a well characterised substitution product C,.H;,BrO,. 

5. Echitein crystallises from hot strong alcohol in light needles, which 
consist of prisms apparently belonging to the rhombic system. 1 part 
dissolves in 960 parts of 80 per cent. alcohol at 15°. 

Right-handed rotation, [a |) = 88° in ether; [a], = 85°45 in chloro- 
form. It melts at 195°, forming a colourless liquid which crystallises 
at 168°. 

Analysis of echitein leads to the formula, CyH;»02, which is supported 
by the formula of the substitution-compound which it yields with bro- 
mine, CyHeBr;O.. 

6. Echiretin is a translucent mass which rubs down to a white 
powder. It is tasteless and neutral,and melts at 52°. Dissolved in 
ether, [@]p = + 54°82°. It has the formula C;H5.O.. 

In addition to these substances, the bark contains a small quantity of 
another alkaloid which is soluble in water and in alkalis, but is insoluble 
in ether. There was not sufficient for a complete examination. 

The bark also yields oxalate of calcium, and some acids precipitable 
by acetate of lead. 

A comparison of the formula of these resinoid substances seems to 
indicate that they have a close relationship to one another, and to the 
similar compounds obtained from the milky juice of other plants. 


Kehicaoutcbin........ (CsHs)sOc. 
Echicerin. ee ee ee (C;Hs)¢Or. 
Kchiretin eoeecees coce (CsHs)7Or. 
Echitin is also homologous with echicerin, and echitein with echi- 
retin : 
Kchicerin. eeereee Cxo0H O02 
Echitin eo ccccce Cx.H;.02 
Kchiretin. wT ryt c. C;;H;.02 . 
Eohitein ........ CnHUs i Dione Oli... 


The authors believe echiretin and echicerin to be identical with two 
resins obtained by Heintz from the milk of the Cow-tree (Taberna- 
montana utilis). 

Kchicerin also has the same percentage composition as lactucerin, 
although the properties of the two bodies do not agree in every respect. 
Cubeb camphor is another body which the authors regard as isomeric 
with echicerm, whilst the antiaretin obtained by de Vrij and Ludwig 
from the Antiaris toricaria seems to agree with echitein. 


} Difference C,H. 


Ww. A. F, 
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Physiological Chemistry. 


On the Elements of Organized Structures considered as Electro- 
motors. By M. Becqueret (Compt. rend., lxxxi, 1002—1006). 


BecGtnnine with the experiments of Galvani and his nephew Aldini, 
followed by Volta’s celebrated observation of the contraction of the 
hind limbs of a frog through an eiectric discharge, shown by Nobili 
to be caused by a current from the nerve to the muscle, this line 
of research was continued by Matteucci, who regarded the separate 
muscles as complete electromotors, and now, the author has extended 
the argument to the ultimate electro-capillary elements of organised 
structures. 

In the first place it was proved experimentally that the electromo- 
tive force of a compound pile, consisting of electro-capillary couples 
placed side by side, generating currents in different directions, is equal 
to the algebraic sum of the opposing currents. Thus the resultant of 
the four couples given below is 13. The number observed was 16, 
which is within experimental errors. 


Salt water 
Monosulphide of sodium 
Monosulphide of sodium 
Nitrate of copper 
Nitrate of copper 
Sulphuric acid 
Sulphuric acid 

Sulphate of soda 


358 — (286 + 11 + 48) = 358 — 345 = 13. 


All organised structures are built up of such piles. Two depolarised 
needles were inserted into different parts of a potato, from the centre 
A to the epidermis E, intermediate layers being represented by B, C, 
D; the following are the numbers found for the electromotive force in 
each case :— 


+E-—-C=108 , +E-—-B=29 , +E-—-A=21 
+C—-B=165 , +C—A= 1025. 


Denoting the electromotive force by F, we have therefore : 
F(A, E) = F(E, C) + F(C, B) — F(A, B) = 10°8 + 165 — 
10°25 = 17°5. 


Direct experiment gave 21. 

To observe the effect of these electro-capillary couples in the branch 
of a tree, or the shoot of a herbaceous plant, one of the platinum 
needles is introduced into the pith, and the other successively into the 
parts which make up the stem from the centre to the epidermis. It is 
then seen, by the deviations of a magnet, that the needle in the 
medulla is positive, while the other is negative in all the woody layers 
until it reaches the cambium. From the cambium the direction of the 
current changes increasing in intensity throughout the layers of the 
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bark to the epidermis. These currents are neutralised through the 
roots. If two needles be inserted at two points in the longitudinal 
section of the parenchyma of a young tree in sap at a distance of 
several decimeters, it is seen that the higher needle is positive to the 
lower one, and the inference is that the superior portions of the sap are 
more oxidized than those below, as a consequence of the circulation. 

In examining the electric condition of muscle, it would be impossible 
to introduce a needle between two of the homogeneous filaments which, 
according to Robin, constitute the fibrille ; but by an application of the 
author’s principle, it is easy to observe, from a transverse section of a 
muscle of a freshly killed animal, that the interior is negative, showing 
oxidation, while reduction takes place on the exterior. 

These electromotor couples, which appear to underlie all organised 
structures, are probably connected with the phenomena of nutrition. 


M. L. 


Cause of the Spontaneous Coagulation of the Blood on its 
Issue from the Organism. By F. Giinarp (Compt. rend., 
Ixxxi, 102—103). 


Wen an arterial or venous segment filled with blood is removed from 
a living animal, and preserved in the air, the blood does not coagulate, 
but the flesh dries to the consistence of horn. If in this condition, the 
blood, which may have become wax-like or even pulverulent, be soaked 
in water, it dissolves, and the solution, even after filtration, is suscep- 
tible of spontaneous coagulation. - 

The delay of the coagulation is in direct ratio to the concentration 
of the blood: if evaporation is prevented, spontaneous coagulation 
occurs in the segment, but not till 12 or 15 hours after its severance 
from the animal, instead of in 10 minutes, as it does when received in 
a bowl. The cause of the coagulation of the blood, is its contact with 
a foreign hody. The only form of experiment capable of showing the 
constant effect of the blood remaining fluid for 12 hours after its sepa- 
ration from the organism (without the intervention of chemical or 
physical agents), is that which guarantees the blood from contact with 
foreign substances. 

The coagulating influence of contact with foreign bodies, is less, the 
nearer the physical construction of the foreign bodies approaches to 
the physical construction of the vessels. Apart from the mere contact 
of foreign bodies, none of the conditions, singly or together, with 
which the blood is surrounded, determine the coagulation. Neither 
the coagulation nor the fluidity of the blood is due to either excess or 
defect of any gas of a chemical nature. 

Blood preserved in its segment of vessel is revivifying so long as it 
remains fluid; the blood of an ox seven hours after its removal from 
the animal, can be successfully transfused into a dog bled to ex- 
tremity. The blood is alive so long as it is spontaneously coagulable. 
Coagulation is the death of the blood. Concentration of the blood 
prevents, but does not destroy its coagulability : the addition of water 
restores the physico-chemical conditions necessary for it to coagulate 
spontaneously. C. H. P. 
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Conversion of Blood into a Soluble Powder. By G. Le Box 
‘ (Compt. rend., Ixxxi, 526). 


EvaPoRATED under ordinary circumstances, blood yields an insoluble 
and indigestible residue. Commercial preparations under the name of 
extract of blood, though more soluble, contain no hemoglobin, which 
constitutes 86 per cent. of the corpuscles. By evaporating under 
diminished pressure at the temperature of the body, in an apparatus 
not described, the author obtained the blood as a powder soluble in 
water, or in an acid solution of pepsin, and showing the characteristic 
absorption-bands of hemoglobin. 
The utilization for food of blood thus prepared is suggested. 
M. L. 


The Effect of Albumin on the Solubility of Tricalcic Phos- 
phate in the Blood. By M. Mercapante (Gazzetta chimica 
italiana, vi, 311—313). 


As calcium phosphate is insoluble in water, especially when alkaline, 
it has been supposed that it is held in solution in the blood by car- 
bonic acid, or sodium bicarbonate, or chloride. There is no doubt that 
the latter assists in keeping the phosphate in solution, as more is found 
in the blood of animals which have eaten much salt than in those which 
have nof, but yet none of these is sufficient to account for the total 
amount present, 0°5 to 0°7 per cent. 

Up to the present time no physiologist has investigated the influ- 
ence of organic substances on the solubility of the phosphate, although 
the coagulated albumin of blood always contains tricalcic phosphate ; 
moreover, the serum, when placed in contact with the latter in a gela- 
tinous state, dissolves a portion of it. 1t was found that a mixture of 
albumin (white of egg) and water exerted an appreciable solvent 
action on freshly precipitated tricalcic phosphate, which moreover is 
removed from the solution by the albumin when coagulated by heat. 

The solution of albumin, when submitted to dialysis, passes through 
parchment paper, but not so rapidly as the phosphate, so that in the 
course of three days the dialysed solution becomes turbid. 

The solubility of calcium phosphate in the blood does not therefore 
result from the presence of any one body, but is owing to a mixture of 
substances which together keep it dissolved. 

C. E. G. 


Occurrence of Morphine in the Excreta. By E. Voar 
(Arch. Pharm. [3], vii, 23—26). 
Tue author has examined the urine and feces of a man who had 


taken a large quantity of morphine daily for some years. No trace of 
morphine was detected in the urine, but it was found in weighable 


quantities in the feces. 


Jd. R. 
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PAPERS READ BEFORE THE CHEMICAL SOCIETY. 


XIV.—On Narcotine, Cotarnine, and Hydrocotarnine. (Part III.) 


By G. H. Becxerr and C. R. AtperR Wricut, D.Sc. (Lond.), 
Lecturer on Chemistry in St. Mary’s Hospital Medical School. 


In Part II (Appendix) of these researches, reasons have been adduced 
for the ascription to hemipinic acid, cpianic acid, and meconin of the 
respective formule :— 


CO.OH COH CH, O 

74 
cay S008 oS0.0H soa cd SO. 
O.CH, O.CH; O.CH; 


The experiments described below were made with the view of 
obtaining further evidence on these points, and completely corroborate 
these formule. 


§ 1. Action of heated Caustic Potash on Opianie Acid. 


Opianic acid was prepared by oxidising narcotine with sulphuric acid 
and manganese dioxide according to the directions of Matthiessen 
and Foster (this Journal, 1863, 342) ; the resulting acid was several 
times recrystallised from water, and was then dissolved in very concen- 
trated caustic potash solution containing about three times as much 
solid potash as the opianic acid used, and the whole gently boiled 
down, with constant stirring until quite thick and pasty; in this way 
the whole of the opianic acid was converted into meconin and hemi- 
pinic acid, as stated by Matthiessen and Foster (loc. cit.), in accord- 
ance with the reaction :— 


2CwHwOs = Cr HO. + CioH0O, ; 


or assuming the correctness of the above three structural formule, in 
accordance with the pair of reactions :— 


Hypothetical ‘“ hydrate 


Opianic acid. of meconin.” Hemipinic acid. 
COH CH,.0H CO.OH 
CO.OH ae CO.OH CO.OH 

2O.Hi) O.¢H, + HO = GH ocH, + CH) O.cH, 
O.CH; O.CH; O.CH; 
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Hypothetical “ hydrate 
of meconin.” Meconin. 


The resulting meconin and hemipinic acid were separated as directed 
by Matthiessen and Foster; after purification by frequent crystal- 
lisation, the pure meconin melted in a capillary tube at 102°—102°5°, 
but fused below boiling water ; 0°2860 gram of meconin gave 0°6480 
CO, and 0°1380 H,0. 

Calculated. Found. 
61°86 61:79 
5°15 5°36 

32°99 — 


Dlg 22 o000 0 ¢ 100-00 


The crude hemipinic acid was found to contain, after conversion into 
lead salt and decomposition by sulphuretted hydrogen, a small quantity 
of another acid which struck a beautiful blue tint with ferric chloride; 
this substance was finally traced to the further action of the fused 
potash on the meconin first formed whereby methyl-normeconin, C,H,O, 
is formed (vide § 8); to free the hemipinic acid completely from this 
substance, many crystallisations are necessary. By boiling the mixture 
of acids with dilute sulphuric acid and potassium dichromate solution 
the methyl normeconin is wholly oxidised together with some hemi- 
pinic acid; on agitating the cooled liquid with ether and evaporation 
of the extract, pure hemipinic acid separates in crystals containing 
CyoH Os. 2 HO; after drying on the water-bath these first melt com- 
pletely at 181°—182° (corrected), giving off water and becoming par- 
tially converted into hemipinic anhydride in so doing. An acid free 
from methyl-normeconin may be also obtained by well washing the 
ammonia salt dried at 100° with alcohol, and then acidulating and ex- 
tracting with ether. 

The silver salt gave these numbers :— 


0°6475 gram gave 0°3190 Ag Ag = 49°26 per cent. 
The formula C;)HsAg,0, requires 49°09 per cent. : 


The anhydride prepared by heating the acid to about 180° for an 
hour forms, after crystallisation from absolute alcohol, light shining 
needles melting at 166°—167° (corrected) : it is noticeable that hemi- 
pinic acid purified only by several recrystallisations and still containing 
a small quantity of methyl-normeconin, melts 10° to 15° lower than the 
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pure acid, and furnishes au anhydride which, even after crystallisation 
from absolute alcohol, strikes a faint blue with ferric chloride and 
melts at little above 160°. 

The hemipinic acid prepared and purified as above was employed in 
the experiments mentioned below ; it may be noticed that the above 
results fully corroborate the statements of Matthiessen and Foster 
as to the action of potash on opianic acid; on the other hand, Liechti 
was unable (Annalen der Chemie, Suppl., vii, 129) to obtain hemipinic 
acid from opianic acid by heating with caustic potash of sp. gr. 1°38° 
until foaming up almost ceased ; or rather, he did not succeed in isolating 
hemipinic acid from the syrupy extract containing meconin and methyl- 
normeconin obtained by acidulating the mass and treating with ether. 

The hemipinic anhydride obtained gave the following numbers :— 

0°2380 gram gave 04990 CO, and 0:0830 H,0. 


Calculated. Found. 
. 57°69 57°18 
3°85 3°88 
38°46 — 


100:00 


and hence was formed, as Matthiessen and Wright first found 
(Phil. Trans., 1869, 667), in virtue of the reaction, 


CO.OH CO 

cand BORE = mo + om Sy 

O.CH; 0.CH; 
The readiness with which hemipinic acid forms an anhydride by 
dehydration probably indicates that it is a phthalic acid derivative, 
i.e., that the two carboxyl groups are in the 1°2 portion with respect 


to one another. 


§ 2. Action of heated Soda-lime on Sodiwm Hemipinate. 


If hemipinic acid be a dimethoxyl-dicarboxyl-benzene, it is possible 
that by treating its salts with alkalis or alkaline earths the reaction, 


O.CH; 
O.CH; 


might take place, the dimethylic ether of a dioxybenzene resulting. 

On heating an intimate mixture of dry sodium hemipinate with twice 

its weight of soda-lime in a retort, a distillate was obtained consisting 

of an aqueous layer and a heavy oil; on rectification the latter boiled 
vu 2 


CO.OH 
CHS OCH. = 200: + CH OCH 
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almost wholly between 200° and 210°, and after one or two distillations 
the larger portion boiled wholly between 204° and 206° (corrected), 


and gave the following numbers :— 
0°2820 gram gave 0°7160 CO, and 0°1860 H.O. 


Calculated. ‘ 
eee 96 69°56 69°24, 


Hy were? Tee 10 7°25 7°33 
23°19 


100°00 


Hence the product had at any rate the percentage composition of a 
dimethyl-dioxybenzene: it possessed an agreeable creosote-like odour, 
was almost insoluble in alkalis and in water, but readily dissolved in 
alcohol, the solution giving no coloration with ferric chloride; on 
boiling with neutral silver nitrate a slight reduction ensued; with 
ammoniacal silver nitrate, a copious reduction: on warming with a 
few drops of stroug nitric acid a liquid was obtained, from which a 
magnificently crystalline nitro-derivative separated by spontaneous 
evaporation in a warm place. In all these respects it exactly corres- 
ponded with the dimethyl-pyrocatechin of Marasse (Annalen der 
Chemie, clii, 59) boiling at 205°—206°. 

In order to see if the product were really dimethyl-pyrocatechin, a 
known weight was heated with a large excess of strong hydriodic acid 
and a little amorphous phosphorus, the vapours evolved being passed 
first through a well cooled condenser to prevent the passage of the 
original oil or of pyrocatechin vapour, and finally through a combus- 
tion-tube filled with lead chromate. Methyl] iodide was readily evolved 
at 100°. The vapours still retained in the flask were swept out after 
three hours by aspirating a little air freed from carbonic acid, and the 
residue in the flask was then heated to boiling for half an hour, after 
which the vapours were again swept out by a current of air. This 
process was again repeated, the following numbers being finally 
obtained, 0°7910 gram of substance being used :— 


Total CO, Percentage of car- 


collected. bon evolved as 

gram. methyl iodide. 
After 3 hours, at 100° ........... eeeee 0°4570 15°76 
» oF a's) ehenevasen deannd 0°4810 16°58 
,, ditto, and boiling for $ an hour.... 0°4930 17:00 
* - - oo ere 0°5030 17°34 
Calculated for dimethyl pyrocatechin.... 0°5044 17°39 


Probably the number finally obtained is exact only through the 
mutual compensation of several small errors, the loss of carbon from 
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incomplete decomposition being just about equal to the gain from the 
carrying over to the combustion-tube of traces of vapours other than 
methyl iodide. After the conclusion of the experiment a few milli- 
grams of pyrocatechin were found condensed in the tube of the 
condenser. 

The pyrocatechin thus produced by the action of hydriodic acid 
on the hemipinic acid product was extracted by diluting the acid 
liquid with water, agitating with ether, distilling off the ether and 
dissolving the residue in water, precipitating by lead acetate, decom- 
posing the precipitate with sulphuretted hydrogen, evaporating, and 
crystallising the residue from boiling benzene. The crystals thus 
obtained melted at 101°—102° when perfectly dry, but at a little 
lower temperature if exposed to the air for a short time so as to take up 
hygroscopic moisture. 

[Fittig and Remsen have shown (Annalen der Chemie, clix, 129) 
that pure pyrocatechin crystallised from toluene melts at 102°, or some 
10° lower than the temperature usually stated as its melting point in 
text-books. Lautemann also found (ibid, 120, 311), that sublimed 
pyrocatechin fused at 100°, uncorrected; whilst recently Tiemann 
has corroborated the results of Fittig and Remsen (Deut. Chem. Ges. 
Ber., viii, 509).] The following numbers were obtained :— 

0'2870 gram gave 0°6880 CO, and 0°1470 H,0. 


Calculated. Found. 
65°45 65°37 
545 5°69 

29°10 — 


C,H,(OH), 110 100-00 


With ferric chloride the substance gave the usual pyrocatechin 
reaction. With reference to this it may be noticed that the tint 
assumed by a solution of pyrocatechin to which ferric chloride and 
ammonia have been added varies somewhat with the amounts of these 
reagents added ; with only a small amount of ferric chloride a dirtier 
green coloration is produced than with protocatechuic acid, but on 
addition of ammonia the same dirty purplish red is produced in each 
case; whilst with larger quantities of ferric chloride, pyrocatechin 
gives, on addition of ammonia, a shade much more inclining to violet 
than that given by pyrocatechuic acid. Tiemann and Haarmann 
state (Deut. Chem. Ges. Ber., vii, 618) that an aqueous solution of 
pyrocatechin gives with ferric chloride a dark green precipitate, and one 
of pyrocatechuic acid a dark green coloration, the former becoming a 
turbid violet and the latter a clear red on further addition of ammonia. 
This distinction is marked only in comparatively strong solutions, a 
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dilute pyrocatechin solution giving no visible precipitate with ferric 
chloride. 

The above results clearly establish that the oily product of the distil- 
lation of hemipinate of sodium with soda lime is dimethyl-pyrocatechin. 
The methyl iodide evolved by the action of hydriodic acid boiled 
between 40° and 45°. The yield of dimethyl-pyrocatechin was only 
about 40 per cent. of the calculated quantity, but it was of consider- 
able purity. 

It may be noticed that Koelle prepared dimethyl-pyrocatechin from 
dimethyl pyrocatechuic acid by distillation with lime (Annalen der 
Chemie, clix, 230). His product, however, boiled at 210°—215°, and 
gave a deep green coloration with ferric chloride, from which it seems 
probable that it contains either some pyrocatechin or some mono- 
methyl pyrocatechin (guiacol) ; the raised boiling point would rather 
indicate the former, since guiacol boils at 200° and pyrocatechin at 
245°; moreover, Tiemann has already pointed out (Deut. Chem. Ges. 
Ber., viii, 509), that in all probability Koelle’s dimethyl proto- 
catechuic acid contains some of a monomethyl acid (vanillic acid), as 
it had the odour of vanilla, which is not possessed by pure dimethyl- 
protocatechuic acid. 


§ 3. Action of Melting Caustic Potash on Hemipinic Acid. 


When hemipinic acid is heated with caustic potash to 240°, the 
following reaction takes place :— 


CyoH O05 + 8KOH = K,CO,; + 2CH,0 + C,;H;0,.K, 


the methylic alcohol being probably further altered whilst still in the 
nascent state. The resulting potassium salt is that of protocatechuic 
acid. Powdered caustic potash is mixed with a few drops of water 
and heated to fusion (about 200°—220°). Hemipinic acid (one-sixth 
or one-seventh of the weight of the potash) is then dropped in with 
continual stirring; after 10—15 minutes a thermometer immersed in 
the fused mass rises to 235°—240°. The heat is then discontinued, 
and, after cooling, the fused mass is dissolved in hydrochloric acid and 
the solution agitated with ether. The ethereal extract obtained on 
evaporation yields, after solution in water and digestion with animal 
charcoal, crystals of nearly pure protocatechuic acid. After recrystal- 
lisation from water, these gave the following numbers :— 


0°5335 gram lost at 100° 00575 = 10°78 per cent. 
Calculated for C,H,O,,H,O0 ooce 10°47 ” 
0°2710 gram gave 0°5420 CO, and 0:1000 H,0. 
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Found. 
54°55 
4°10 


The acid dried at 100° melted at 198°—199° (corrected), and gave 
with ferric chloride and ammonia the characteristic protocatechuic 
reaction. 

From the results described in this and the previous section it 
follows that hemipinic acid is a carboxyl-dimethyl protocatechuic acid, 


CO.OH 


C,H: oon. - Hence it must have one of the two structures— 


O.CH; 
CO.0H CO.0H 
“\, CO0.0H 


| 0.CH; q ) O.CH; 
0.CH; O.CH; 


CO.OH 


since the twe CO.OH groups are presumably in the 1 . 2 positions 
with respect to one another, and since protocatechuic acid must be 
regarded asal.3. 4 benzene derivative (the CO.OH group being in 
the position 1), inasmuch as it can be formed by hydroxylating either 
oxybenzoic acid (1 . 3) or paroxybenzoic acid (1 . 4).—Barth. 


§ 4. Action of Heated Soda-lime on Sodiwm Opianate. 


It results from the composition of hemipinic acid, and the fact that 
opianic acid gives rise to that body by addition of oxygen, that 
COH 


opianic acid must be represented by the formula C,H, ag agg 
. 3 


0.CH; 
whence it seems not improbable that under suitable conditions it 
might undergo the reaction— 
COH 
C,9HyO; CO, + ced 0.08 
O.CH; 


thus giving rise to the dimethylic ether of the aldehyde of either proto- 
catechuic acid or one of its isomerides; and in point of fact this is 
found to be the case, the yield, however, of the product being but 
small, owing to the tendency of the opianic acid to form meconin and 
hemipinic acid, the former of which is charred by the heat, whilst the 
latter gives rise (as shown above) to dimethyl-pyrocatechin. Con- 
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trary to expectation, a better yield was obtained by heating sodium 
opianate with soda-lime than by heating barium opianate with barium 
hydrate. The opianate and the soda-lime should be thoroughly dried 
at 130°—140°, intimately mixed, and gently heated ina retort. The 
distillate, like that from hemipinic acid, consisted of an aqueous liquid 
with a heavy oil at the bottom. In one experiment the oil almost all 
boiled above 260°, but in several others the greater part boiled below 
200°, only small quantities being obtained boiling above 260°. The 
portions boiling above 260° yielded on fractional distillation a distillate 
at 280°—285° (not corrected), of which the larger portion boiled at 
283°. This portion was a heavy viscid oil, of odour recalling that 
of vanilla, though different therefrom. On placing in a freezing 
mixture, it solidified to a crystalline mass, which (after keeping in the 
solid state for several weeks) melted at 41° (corrected). The following 
numbers were obtained :— 


0°2455 gram gave 0°5840 CO, and 0°1410 H,0. 


Calculated. 
iin edie Aieteiat 108 65°06 64°87 
ee 10 6°02 : 6°38 
28°92 


100-00 


The ethereal solution of this substance when shaken up with sodium 
hydrogen sulphite, was almost wholly deprived of the dissolved matter, 
the ether leaving only faint traces of it on evaporation. On decom- 
posing the sulphite solution with sulphuric acid, the substance was set 
free unaltered and was readily dissolved out by ether. On treating it 
with strong nitric acid and allowing the product to evaporate sponta- 
neously in a warm place, a well crystallised nitro-derivative was formed. 
In all these properties, with the sole exception of the melting point, this 
product exactly agrees with the methyl-vanillin, or dimethyl-proto- 
catechuic aldehyde, recently obtained by Tiemann by methylating 
vanillin (Deut. Chem. Ges. Ber., viii, 1123). Tiemann’s product 
boiled at about 285° (uncorrected), and distilled as a yellowish viscid 
oil solidifying in a freezing mixture to a crystalline mass melting at 
15°—20°. That the product from opianic acid really is methyl vanil- 
lin is clearly proved by the following experiments :— 


(A.) Oxidation of Methyl-vanillin. 


Methyl-vanillin from opianic acid was boiled in a flask with an 
inverted condenser with about 1000 parts of water containing a little 
sulphuric acid, and potassium dichromate solution was gradually 
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added; after an hour a considerable amount of reduction had taken 
place ; the acid liquid was treated with ether and the ethereal solution 
shaken up with ammonia; the ammoniacal solution yielded to ether, 
after acidification, an acid sparingly soluble in cold water, more readily 
in hot water, crystallising therefrom in shining small prisms on cool- 
ing; the melting point of this acid was found to be 171°. [Koelle, 
Annalen der Chemie, 159—240, states that dimethyl protocatechuic 
acid synthesized from protocatechuic acid, melts at 170°—171°; 
Graebe and Borgmann, ibid, 158—282, give 179°—180°; and 
Church (this Journal), 1875, 113, gives 179°5° as the melting point of 
dimethyl-protocatechuic acid obtained by the oxidation of methyl 
eugenol; Tiemann gives 174°, uncorrected, as the melting point of di- 
methyl-protocatechuic acid from methyl-vanillin, methyl-creosol, &c. ] 
With ferric chloride it gave no coloration, but after fusion at 210°— 
220° with caustic potash, it formed an acid readily dissolved out by 
ether (after acidification of the solution of the fused mass), and giving 
with ferric chloride the well-known protocatechuic acid reaction, viz., 
dark-green coloration becoming dark-red, or purplish-red on further 
addition of ammonia. Hence, although the quantity of substance was 
insufficient for analysis, there can be no doubt that it was dimethyl- 
protocatechuic acid formed from the corresponding aldehyde (methyl- 
vanillin) by oxidation. 


(B.) Action of Hydrochloric Acid on Methyl-vanillin. 


Methyl-vanillin was heated with a large excess of strong hydro- 
chloric acid to boiling for ten hours, an inverted condenser being 
attached. Methyl chloride was eliminated, and a dark tarry mass 
separated on cooling: this was dissolved in ether and the solution 
agitated with potash; and the dark-coloured alkaline liquid was sepa- 
rated, acidified with hydrochloric acid, and exhausted with fresh ether. 
On evaporating down the ethereal solution, an oily residue was left, 
which on standing became crystalline ; the crystals, freed from a little 
adhering oily matter by pressure in blotting-paper, melted at close 
upon 80°, smelt and tasted exactly like vanilla, dissolved very sparingly 
in cold water, but more readily in hot water, crystallising from the 
solution on standing. The following numbers were obtained : 

0'2765 gram gave 0°6330 CO, and 0'1440 H,0. 


Calculated. Found. 
63°16 62°44 
5°26 5°78 

31°58 = 


100°00 
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Hence this product was vanillin, identical with the odorous principle 
of vanilla, and with that obtained by Tiemann and Haarmann 
(Deut. Chem. Ges. Ber., vii, 608) from coniferin, its production from 
methyl vanillin being brought about in virtue of the reaction— 


COH COH 
C.H;< O.CH; + HCl = CH;Cl + C,H;< O.CH;3. 
O.CH; OH 


It is, therefore, evident that by the action of heat on a mixture of 
sodium opianate and soda-lime, dimethyl-protocatechuie aldehyde is 
formed ; and hence the COOH radical eliminated from opianic acid by 
the action of soda-lime is in the same position as that removed from 
hemipinie acid by the action of caustic potash at 240°. 

From the character of the alternative formule thus deducible for 
opianic acid, viz., 


CoH COH 
2 CO.OH CO.0H () 
or 
0.CH; ! 0.CH, 
O.CH, OCH, 


it results that narcotine must possess one of the two structures— 


(C,H), (CH3)0;|=N — 
co co 
or | 
con (“~ con / S 0.CH; 
# 0.CH3, L) 0.CH; 
0.CH; 


the CO group linking the benzene-radical to the cotarnine nucleus, 
corresponding in position to the CO.OH eliminated from opianic acid 
by soda-lime, and to that removed from hemipinic acid by heating with 
potash at 240°. 

Attempts have been made on the part of Messrs. Macfarlan of 
Edinburgh, to utilise the above-described process for the preparation 
of vanillin commercially, but without much success owing to the ex- 
tremely small yield of vanillin obtainable ; even in the most favourable 
experiments yet made only a very small fraction of the calculated 
quantity of methyl vanillin was obtainable from opianic acid, whilst 
the yield of vanillin from methyl vanillin is but small. 

Mathiessen and Foster have shown that by acting on opianic 
acid with hydrochloric acid, methyl ehloride is formed together with 
* methyl-noropianic acid ” thus— 
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CO.OH CO.O0H 

COH " COH 
C,H. O.CH; + HCl —_ CH;Cl + C,H. O.CH; 

O.CH; OH 


By distilling this acid with soda-lime, it might be @ priori antici- 
pated that either vanillin or an isomeride thereof might result; we did 
not succeed, however, in isolating any such product from the distillate 
obtained ; much less heavy oil was formed than with opianic acid, and 
the greater part of the acid used appeared to be completely charred : 
probably this result is due to the phenolic character of methyl noro- 
pianic acid. That methyl-noropianic acid is capable, under other cir- 
cumstances, of splitting up into carbon dioxide and vanillin (methyl- 
protocatechuic aldehyde) is rendered highly probable by the observa- 
tion of Dr. Armstrong, verbally communicated to us during the 
progress of these experiments, that on heating opianic acid with zinc 
chloride a little vanillin is formed; probably the reaction is brought 
about by the elimination of methyl from opianic acid by the agency of 
nascent hydrochloric acid formed from the zinc chloride (which has a 
tendency to become basic at a high temperature) thus producing methyl- 


noropianic acid, which then splits up into carbon dioxide and vanillin, 
thus— 


CO0.0H oo 
c.H,2 29H =~ co, + 0,H,2 0.0H, 
OH 


this reaction being parallel with that described in § 6, where methyl 


norhemipinic acid splits up into carbon dioxide and methyl protocate- 
chuic acid— 


CO.OH CO.0H 

c.H,2 C9:08 — oo, + 0.H,2 0.CH;. 
O.CH; OH 
OH 


It is noteworthy that whereas opianic acid thus gives rise to a mono- 
methyl-protocatechuic derivative having the residual methyl group in 
one of the two positions with reference to the COH group deducible 
from the 1.3.4 protocatechuic acid formula, hemipinic acid by analo- 
gous processes gives rise to a monomethyl protocatechuic derivative 
where the residual methyl group is in the other position (so-called 
“methyl-hypogallic acid.” Vide infra). 


§ 5. Action of Hydriodic Acid on Hemipinic Acid. 


From the character of the two alternative formule arrived at in 
§ 3 for hemipinic acid, it results that if by any reaction one of the 
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two CO.OH groups be eliminated, nothing but dimethyl protocatechuic 
acid can be formed if the hemipinic acid formula be 1 . 2. 4. 5, or 


cO.0H 
co.0H “ \ 


| O.CH; 
0.CH; 


whilst either dimethyl-protocatechuic acid or a dimethylised isomeride 
of protocatechuic acid can result if the formula be 1.2.3. 4, or 


If, therefore, the production (by further removal of methyl) of an 
isomeride of protocatechuic acid such as the supposed “ hypogallic 
acid” of Matthiessen and Foster, be substantiated, manifestly the 
first formula is excluded, and the second demonstrated to be appro- 
priate. As stated in Part II (Appendix), however, the conclusions 
arrived at by Matthiessen and Foster have not been confirmed by 
the experiments of Liechti: the former chemists (this Journal, 
1863, 342) represent the action of hydriodic acid on hemipinic acid as 
being in accordance with the equation— 


CO.OH 


COOH 
C,H; a + QHI = 2CH,I + CO, + cad OF 
UL 
0.CH, OH 


“hypogallic acid” isomeric with protocatechuic acid resulting, whilst 
Liechti (Annalen der Chemie, Suppl., vii, 129) regards the action as 
being represented by the equation— 


20,oHiO. + 4HI = 4CH,L + ©.H,O, + CH Oz, 


oxalic acid (subsequently decomposed) and two isomeric acids C,\y4H,Ox 
being formed, termed by him respectively “opinic acid” and 
“isopinic acid.” Of these the latter was regarded by Liechti as 
identical with the “ hypogallic acid” of Matthiessen and Foster 
notwithstanding that he observed a difference of upwards of 30° in 
melting point and of several tenths in hydrogen percentage, whilst the 
solubilities in cold water and in ether are by no means identical, 
‘“‘isopinic acid ’’ being described as readily soluble in cold water, and 
only very slightly soluble in ether, whilst “ hypogallic acid” is stated 
to be only slightly soluble in cold water and readily soluble in ether. 
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Again, if the so-called ‘“‘ methyl hypogallic acid ”’ of Matthiessen 
and Foster, produced by the action of hydrochloric acid on hemipinic 
acid, be really formed, as supposed by them, in virtue of the reaction, 


CO0.OH 
can So 
O.CH; 


CO.OH 
+ HCl = CH;Cl + CO, + C.H;< O.CHs, 
OH 


and really have the composition of a methylated isomeride of proto- 
catechuic acid, the first hemipinic acid formula is equally excluded, 
and the second demonstrated as correct. 

On investigating these points, we have obtained results which lead 
us to the conclusion that the first action of hydriodic acid on hemipinic 
acid is represented, neither by the equation of Matthiessen and 
Foster nor by that of Liechti; as regards the results of the latter 
chemist, they are susceptible of entirely different interpretations ; 
whilst although the equation of Matthiessen and Foster represents 
a reaction actually taking place, yet the body formed in virtue of it 
appears, as far as our experiments have gone, to be simply protocate- 
chuic acid, and not an isomeride thereof. Similarly we find that 
‘methyl hypogallic acid” is simply a monomethyl-protocatechuic 
acid. 

The first action of hydriodic acid on hemipinic acid appears to be 
just that which might be expected from the character of the action of 
that acid on opianic acid and on meconin as studied by Matthiessen 
and Foster, viz., the elimination of one methyl group only, in virtue 
of the reaction— 


CO.OH CO.0H 


CO.OH ae CO.OH 
C,H, 0.CH, + HI = CH;I + C,H, 0.CH, * 


O.CH; OH 


In accordance with the nomenclature of Matthiessen and Foster, 
this body may be termed methyl normal hemipinic acid, or, briefly, 
methyl-norhemipinic acid. 

By continuing the action, this body appears to undergo further 
changes: the numerical values obtained by Liechti in the case of his 
“ opinic acid,” and to some extent those of Matthiessen and Foster 
with their “hypogallic acid,” render it very probable that under 
certain conditions methyl norhemipinic acid loses the element of water, 
yielding a body which cannot well be the analogue of hemipinic anhy- 
dride, as it crystallises from water with water of crystallisation, but 
which may readily be the analogue of salicylide, being possibly formed 
thus— 
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CO.OH CO.OH 


C.H, — = H.O + CH, vont 


0.CH; 0.CH; 

We do not insist, however, on the occurrence of this reaction, nor 
on the formation of this body, as we have not been able to reproduce 
the conditions under which a crystalline body having the properties 
ascribed to ‘“‘opinic acid” is generated directly from hemipinic 
acid, although we have obtained indications of the formation of such a 
substance on heating methylnorhemipinic acid (§ 6). 

A change which methylnorhemipinic acid certainly undergoes we 
find to be represented by the equation— 


CO0.0H CO.0H 


C;H, ag — CO, + Cas{ 0.0% 


OH 
the resulting body being the ‘‘methylhypogallic acid” of Matthiessen 
and Foster, or as it may be more appropriately termed, methylproto- 
catechwic acid ; this body also loses methyl, forming ordinary proto- 
catechuic acid, thus :— 


CO.OH CO.OH 
cae 0.0 + HI = CH,I + Cad OF * 
OH OH 

These three acids, methylnorhemipinic, methylprotocatechuic, and 
protocatechuic acids are the only bodies that we have been able to 
isolate from the products of the action of hydriodic acid on hemipinic 
acid; this circumstance, however, does not necessarily exclude the 
possibility of an acid isomeric with protocatechuic acid (the “‘ hypo- 
gallic acid” of Matthiessen and Foster) being formed under other 
conditions; only, the results of these chemists may be otherwise 
interpreted. 

The data from which these conclusions are drawn are the following. 
Pure hemipinic acid was gently heated with 6—7 times its weight of 
50 per cent. hydriodic acid and a little amorphous phosphorus in a 
flask provided with a well cooled condenser; the evolution of methyl 
iodide commenced speedily, but not more than traces of carbon 
dioxide were evolved at first ; after some minutes’ very gentle boiling, 
the evolution of methyl iodide diminished greatly, that of carbon 
dioxide simultaneously ‘increasing, and after a quarter of an hour 
altogether no appreciable quantity of methyl iodide globules con- 
densed, whilst the evolution of carbon dioxide was greater than ever. 

The theoretical amount of methyl iodide for the equation of 
Matthiessen and Foster— 


CoH Oe + 2HI = 2CH,1 + Co, “+ C,H,O, 
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and for that of Liechti— 
2CyHwO¢ + 4HI = 4CH,I + C.H,0, + C4H0s, 


is 125 per cent. of the hemipinic acid employed (dried at 100°); in 
two experiments the total quantities collected were 65 and 75 per 
cent. only. The amount of carbon dioxide collected from first to last 
during a very carefully conducted experiment did not amount to more 
than one-fifth of that requisite for the former of these two reactions ; 
whilst, on the other hand, no trace of oxalic acid could be found in 
the product, and no trace of carbon monoxide was evolved during the 
reaction. 

These results clearly show that neither of the above equations cor- 
rectly expresses the change taking place, since oxalic acid, if formed 
at all and subsequently split up, must necessarily evolve not only more 
carbon dioxide than that found, but carbon monoxide in addition. On 
the other hand, they are completely in harmony with the reactions 
stated above to occur, viz., where methylnorhémipinic acid is first 
produced by elimination of one methyl group, and is subsequently 
partially converted into methylprotocatechuic acid (“ methylhypo- 
gallic acid’’) by loss of CO,, and this partially into protocatechuic acid 
by elimination of a second methyl group: in this way 100 parts of 
hemipinic acid dried at 100° should form somewhat more than 62 
parts of methyl iodide, together with a comparatively small quantity 
of carbon dioxide, the latter being formed only to a minute extent 
during the first portion of the reaction, but more copiously after- 
wards, as the amount of methylnorhemipinic acid increases. 

In one experiment (A) the acid liquid obtained by heating hemi- 
pinic acid with hydriodic acid until the evolution of methyl iodide all 
but ceased, was diluted with water and filtered, and the filtrate 
agitated with a large bulk of ether; the ethereal extract left on evapo- 
ration a syrupy residue, which was dissolved in water, treated with 
animal charcoal, and set aside to crystallise by spontaneous evapora- 
tion over sulphuric acid. No crystals resembling the well-defined 
crystals of “‘ opinic acid” separated, but as the liquid evaporated, 
crusts of minute crystals formed on the sides of the vessel resembling 
an efflorescence, and becoming brownish on the surface by exposure to 
air; on separating these from the mother-liquor by the filter-pump, 
and attempting to recrystallise from a very small quantity of hot 
water, no crystals at all formed, but on allowing the liquid to stand 
over sulphuric acid, the same minute efflorescence-like crystals again 
appeared. In this and other respects this product exactly corresponded 
with Liechti’s “ isopinic acid.” 

In another experiment (B) the mode of treatment of the product 
followed by Liechti was adopted; the acid liquid was diluted with 
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water and boiled with excess of well-washed freshly precipitated 
mercuric oxide; the filtrate was then treated with animal charcoal, 
concentrated to a small bulk and set aside to crystallise. By operating 
in this way, Liechti obtained two successive crops of crystals, the 
first consisting of what he termed “ opinic acid,” expressed by the 
formula, C,4H,0.,3H;0, losing its water of crystallisation at 100°, but 
not by standing over sulphuric acid; the second substauce, termed by 
him “ isopinic acid,” was much more soluble in water; when air-dry 
it was expressed by the same formula, but lost two-thirds of its water 
of crystallisation over sulphuric acid. Our results, however, led to 
very different conclusions. 

On standing over sulphuric acid for a couple of days, the concen- 
trated liquor deposited a small quantity of crystals difficultly soluble 
in cold water: these were washed with cold water and recrystallised 
from boiling water; the crystals thus obtained, so far from possessing 
the composition of “ opinic acid,’ were simply “ methyl-hypogallic 
acid” (vide § 7); they were anhydrous, and melted at 249°—250° 
(corrected—Liechti states that ‘‘ opinic acid” first completely 
melts at 148°) : they gave no coloration with ferric chloride (Liechti 
states that his “ opinic acid”’ strikes a beautiful lilac [bluish violet] 
with that reagent): and finally they gave numbers wholly different 
from those required for Liechti’s formula. 


01800 gram gave 0°3800 CO, and 0°0800 H,0. 


Calculated. Found. 
Di dacadceces 96 57°14 57°57 
Se Hitbsnan ee 8 4°76 4°93 

ee cenete 64 38°10 — 


secces 168 100-00 


The filtrate from these crystals deposited on standing a crop of very 
soluble crystals precisely resembling those obtained in experiment 
(A): from these specimens the following numerical values were 
obtained. 

It was found, as stated by Liechti in the case of “ isopinic acid,” 
that no constant weight was obtainable on drying at 100°; the loss of 
weight after the first hour was found to be but slight, but was still 
sufficiently perceptible to exercise a marked effect on the results; 
this loss was finally traced to the decomposition of the methylnor- 
hemipinic acid into carbon dioxide and methylprotocatechuic acid 
(vide § 6). On the other hand, it was found that the crystals, when 
exposed to the air for a few hours in a thin layer till dry to the touch, 
lost considerably in weight by further exposure to air, whilst over 
sulphuric acid they ultimately lost so much that only 2—3 per cent 
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further was lost on heating to 100° for one hour. The following com- 
bustions were made with substances dried several days over sulphuric 
acid, and finally kept in the water-bath one hour; it was found that 
the loss during a second hour’s exposure on the water-bath did not 
exceed 0°7 per cent., and this was apparently due entirely to loss of 
carbon dioxide. 

Sample from experiment A :— 


02650 gram gave 0°5035 CO, and 00935. 

03060 ,, of air dry substance lost 0°0395. 
Sample from experiment B :— 

0°2510 gram gave 0°4735 CO, and 0°0910 H,0. 


03130 ,, of air dry substance lost at 100° 0:0440. 
04075 =, o ™ 0:0535. 


Calculated. . Found. 
is cewde 108 50°94, 51°82 51°45 
8 3°78 3°92 4°03 


saseee 45°28 _ — 
212 100-00 


Calculated loss at 100° for Cy)Hs0,,2H,O. Found. 
A 


14°52 12°91 1406 13:13 
These numbers agree with the formula as well as could be expected 


with so efflorescent and decomposible a substance; they do not, how- 


ever, agree at all with the formule of Matthiessen and Foster and 
of Liechti, which require respectively— 


M. and F.: C,H,0,.1}H,0. Liechti: ©,4Hy0s.3H,0. 
Water of crystallisation.... 14°92 15-00 
Carbon in dry substance .. 54°54 54°90 
Hydrogen ” .. 3°90 3°27 


Attempts to control the formula of methylnorhemipinic acid by 
means of its salts led to no certain results, owing to their ready 
decomposibility ; a lead salt was precipitated by adding the aqueous 
solution of the acid to neutral lead acetate solution, filtering and 
washing, drying over sulphuric acid, and finally at 100°; this con. 
tained 56°7 per cent. of PbO, whilst the percentage reckoned on the salt 
dried over sulphuric acid was 54°5: the formula, C,H,O,.Pb, requires 
53'5 per cent., whilst the neutral salt of an acid of formula, 


CO.OH 
C,H; a , or (C;H;0,).Pb, would require only 43:4 per cent. 


VOL, XXIX, x 
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_ The “isopinic acid” described by Liechti agrees closely in 
physical properties and reactions with methylnorhemipinic acid; the 
samples A and B of the latter melted completely at about 150° and 
155° respectively, with considerable decomposition; Liechti’s product 
melted with decomposition at 148°; moreover, the percentages of car- 
bon and hydrogen obtained by Liechti with a specimen dried by 
long standing over sulphuric acid (one combustion only) agree 
tolerably with those calculated, viz. :— 


Calculated. Found (Liechti). 
51:74 
3°79 


whilst the loss at 100° of the air-dried sample amounted to 16 per 
cent. and upwards on further heating: it may hence be fairly con- 
cluded that “ isopinic acid” is simply more or less pure methylnor- 
hemipinic acid. 

As regards ‘‘ opinic acid,” although the above results would seem 
to indicate that this product may have been simply a mixture of 
methylprotocatechuic acid (‘‘ methylhypogallic acid’) and methyl- 
norhemipinic acid, yet the statement of Liechti that his body, when 
dried over sulphuric acid, lost no water of crystallisation, but lost 
15°16 per cent. on further heating at 100°, is quite opposed to this 
view. The non-formation of oxalic acid or its decomposition product, 
carbon monoxide, in our experiments, however, tends to show that the 
mode of formation of this substance could not be that deduced by 
Liechti, and it therefore seems more reasonable to suppose that his 
product had the composition, C,H,O;.2H.0, with which formula his 
numbers agree well; he obtained the following values. 

02546 gram lost at 100° 0°0386, and the residue gave on combus- 
tion 0°4340 CO, and 0°0624, or altogether 0°1010 H,0. 


Calculated for C,H,0;.2H,O. Found (Lieckti). 
CE oa ees eeeseees coos 46°96 46°49 
Total hydrogen ....... woe 4°35 4.41 
Water of crystallisation .... 15°65 15°16 


Admitting this view to be correct, “ opinic acid” would be, as 
above stated, a body derived from methylnorhemipinic acid by the 
reaction— 

C,H,O, = H,0 + C,H,0;. 


The description of “‘ hypogallic acid” given by Matthiessen and 
Foster renders it very probable that, notwithstanding the close agree- 
ment between the analytical figures found and those required for the 
formula, C;H,O,.13H,0, the body may yet have been simply impure 
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“ opinic acid,” the admixture being probably unaltered hemipinic 
acid. 
Calculated for Found (Matthiessen and 
C} 9H90¢.2H,O. CyH,O;.2H,0. Foster). 
Carbon in dry sub- 
stance 53°10 55°67 5434 5446 54°35 
Hydrogen in dry 
substance .... 4°42 3°09 3°97 3°95 3°82 
Water of crystal- 
lisation 13°73 15°65 1480 1463 15°08 


A mixture of about equal quantities of “‘ opinic acid’? and hemipinic 
acid would therefore give numbers exactly agreeing with those found. 
“* Hypogallic acid” is described as slightly soluble in cold water, easily 
in hot water, alcohol and ether, separating from hot water in small 
prismatic crystals united into stellate groups: melting point about 
180°, with previous decomposition. “Opinic acid” is stated by 
Liechti to crystallise in colourless shining prisms, about 1 centimeter 
long, melting at 148°, readily soluble in water, especially on heating, 
soluble in alcohol, sparingly soluble in ether. Hemipinic acid often 
crystallises in stellate prisms, is sparingly soluble in cold water and 
ether, readily in hot water and alcohol; it melts at 182°. In some 
qualitative reactions “ opinic” and “hypogallic”’ acids agree, viz., in 
reactions with ammoniacal silver nitrate, and ferric chloride: ‘‘ opinic 
acid,” however, did not reduce an alkaline copper solution, whilst 
“ hypogallic acid”’ did reduce it. 

Much as we should have liked to solve the question as to the true 
constitution of this “‘hypogallic acid,” we were unable to do so, not 
succeeding in obtaining a sufficient quantity for examination of any sub- 
stance possessing the properties of “‘ opinic”’ or of “ hypogallic acid.” 

It may be further remarked that possibly protocatechuic acid was 
present in the “hypogallic acid” of Matthiessen and Foster; we 
have found that methyl-norhemipinic acid may be mixed with fully its 
own weight of protocatechuic acid without causing any marked 
greenish shade in the coloration given with ferric chloride. That 
protocatechuic acid is actually formed by the action of hydriodic acid 
on hemipinic acid is not only rendered probable by the quantity of 
methyl iodide evolved, and from the production of methylproto- 
catechuic (“ methyl-hypogallic”) acid, a body readily demethylised 
by hydracids, but is also proved by the following observations: the 
mixture of mercuric iodide and oxide obtained in Experiment B was 
treated with sulphuretted hydrogen, and the filtrate agitated with 
ether: on evaporisation and crystallisation from water of the residue, 
crystals were obtained melting at 190° after drying at 100°, giving 

x 2 
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the protocatechuic reaction with ferric chloride, forming a sublimate 
of pyrocatechin on heating with pumice-stone, and yielding the fol- 
lowing numbers after drying at 100°. 

01680 gram gave 0°3320 CO, and 00680 H,0. 


Calculated. 
54°54 
3°90 
41°56 


100-00 


Vide also § 6. 


§ 6. Decompositions of Methyl-norhemipinic Acid. 


(A.) Action of Fusing Caustic Potash. 


When mcthyl-norhemipinic acid is fused with caustic potash at 
240° no charring takes place, but the power of striking a blue tint 
with ferric chloride is completely destroyed; on acidulating and ex- 
tracting with ether nothing but protocatechuic acid is obtained, a 
result evidently predicable @ priori from the nature of the reaction 
which ensues when hemipinic acid is similarly treated (§ 3). 

The action may be represented by the equation 


CO.OH CO.0H 


o,H,¢ CO.0H + oxoH = K.CO, + CH;.0H + 0,H,2 OH 
0.CH, a 


OH 


the methylic alcohol being probably further acted on whilst still 
nascent, 


(B.) Action of Heat. 


When methyl norhemipinic acid is heated to 100° for some time, as 
stated above, a small amount of carbon dioxide is evolved; at higher 
temperatures, and especially above the melting point, this evolution 
becomes more rapid: on heating with a large excess of pumice-stone 
powder, a sublimate is obtained of which a portion is sparingly soluble in 
cold water, more readily in boiling water, crystallising in small prisms 
on cooling: these prisms gave no coloration with ferric chloride, and 
melted at 249° (corrected), and hence were evidently methyl proto- 
catechuic acid (“‘methy! hypogallic acid ”—vide § 7) formed by the 
reaction— 

CO.0H CO.OH 


C.H, og = CO, + Caaf 0. 


OH 
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Besides methyl protocatechuic acid, an oily substance was also pre- 
sent in the sublimate, giving a greev coloration with ferric chloride 
after solution in alcohol; in all probability this was guiacol (mono- 
methyl] pyrocatechin), formed from the methyl-norhemipinic acid by 
the reaction 


C0.0H 

CO.0OH _. <q f 0.CH 
0.CH, = 200: + CH. | On ; 
OH 


C,H, 


parallel with that whereby dimethyl pyrocatechin is formed from 
hemipinic acid (§ 2). 

Tiemann has recently shown that vanillic acid, the second modifi- 
cation of methyl-protocatechuic acid (vide § 7), when heated with 
slacked lime yields a distillate of pure guiacol (Deut. Chem. Ges. Ber., 
viii, 1123). 

When methyl-norhemipinic acid is kept for half an hour in the 
fused state at a temperature of about 160°—170°, a dark-coloured 
residue is left, soluble in ammonia; on evaporation to dryness of the 
ammoniacal solution, much humus-like matter is left behind when the 
residue is dissolved in water; by addition of a drop of hydrochloric 
acid to the filtered solution, evaporation to dryness, and treatment of 
the residue with a little cold water, crystalline flakes are left undis- 
solved, soluble in hot water, and yielding a bluish-violet coloration 
with ferric chloride, quite different from the pure blue shade given 
by methyl-protocatechuic acid; only minute quantities of this product 
were obtained, so that it could not be studied, but from its mode of 
production, and the colour given with ferric chloride, it seems highly 
probable that this substance is the “ opinic acid” of Liechti, formed, 
as indicated above (§ 5), in accordance with the equation— 


C,H;0, a H,O + C,H,0;. 


(C.) Action of Hydracids. 


When methyl-norhemipinic acid is boiled fur five hours with diluted 
hydrochloric or hydriodic acid (1 part saturated acid to 2 or 3 water), 
crystals of impure methyl-protocatechuic acid separate on cooling and 
standing ; the filtrate on shaking with ether yields, after evaporation 
of the extract, a crystalline residue consisting chiefly of protocatechuic 
acid, melting at 196°, together with a little unaltered methyl-norhemi- 
pinic acid: the protocatechuic acid is evidently formed by the elimi- 
nation of methyl from the methyl-protocatechuic acid first produced by 
the elimination of CO, through the action of the heat (§ 7). 
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§ 7. Action of Hydrochloric Acid on Hemipinic Acid. 


Pure hemipinic acid was heated with ten times its weight of strong 
hydrochloric acid under paraffin on the water-bath for twelve hours ; 
the liquid was then evaporated nearly to dryness, largely diluted with 
water and boiled ; the filtrate was dark brown, and deposited, on cool- 
ing and standing, highly coloured crystals, very sparingly soluble in 
water; the humus-like residue was treated with ammonia, and evapo- 
rated nearly to dryness, and then washed well with warm water ; 
much humus was thus left insoluble, and a dark solution obtained, 
containing the ammonia salt of an acid very sparingly soluble jn 
water. This ammonia salt, and that formed by dissolving in ammonia 
the dark-coloured crystals from the aqueous liquid, were partially de- 
colorised by cautious addition of dilute acid, until all excess of ammo- 
nia was neutralised, and a small quantity of the sparingly soluble acid 
precipitated ; and the filtrate was finally boiled with purified animal 
charcoal, whereby a nearly colourless solution was obtained, from which 
hydrochloric acid precipitated a mass of fine needles. When air-dry, 
these were anhydrous; they melted at 251° corrected [Matthiessen 
and Foster found that ‘“ methylhypogallic acid” supported a tempe- 
rature of 245° unchanged, but melted at a somewhat higher tempera- 
ture, solidifying on cooling to a crystalline mass]; with ferric chloride 
they gave no coloration. The following numbers were obtained :— 

0:2970 gram yave 0°6240 CO, and 0°1310 H,0. 

Calculated. Found. 
57°14 57°29 
4°76 4°90 
38°10 --- 
100°00 


It is hence manifest that this body is the “ methyl-hypogallic acid” 
of Matthiessen and Foster; the following experiments, however, 
show that this acid is really a monomethyl-protocatechuic acid. 

(A.) When heated with dilute hydrochloric acid (sp. gr. 1:04) to 
150° for three hours, the acid is scarcely affected at all, and no dark- 
ening in colour occurs; on agitating with ether the aqueous liquid 
filtered from the undecomposed acid which separates on cocling, an 
extract is obtained which yields on evaporation a minute amount of a 
substance giving with ferric chloride the protocatechuic acid reaction, 
but no blue coloration like that of hypogallic acid. 

(B.) When heated to 160°—170° for three hours with acid of 
sp. gr. 1:09 (about equal bulks of ordinary commercial pure acid and 
water), a considerable portion of the acid is decomposed ; on opening 
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the tube, methyl chloride and carbon dioxide escape with some 
violence ; the aqueous solution yields to ether a mixture of protoca- 
techuic acid and pyrocatechin, the latter greatly predominating: these 
were separated by adding ammonia to the residue left on evaporating 
the ethereal solution, and again evaporating to dryness; on boiling 
with benzene the mixture of ammonium protocatechuate and pyro- 
catechin left, the latter was dissolved out, and obtained in crystals 
on cooling the solution: the insoluble residue was dissolved in water, 
agitated with ether to remove traces of adhering pyrocatechin, and 
finally acidified and exhausted with ether: on evaporation, crystals 
exactly resembling protocatechuic acid were obtained, giving the ordi- 
nary ferric chloride reaction, and melting at 191°; the pyrocatechin 
melted at 102°—102°5°, gave (in comparatively concentrated solution) 
a green colour and greenish-black precipitate with ferric chloride, 
becoming dirty purple-violet on further addition of ammonia, and 
farnished on combustion numbers agreeing with those required theo- 
retically for pyrocatechin. 

(C.) When heated to 210°—220° with fusing caustic potash, the 
acid furnishes protocatechuic acid identified by its iron reaction after 
acidification and treatment with ether; the greater part of the acid, 
however, is undecomposed at this temperature. 

There can, therefore, be little doubt that the so-called “‘ methy]- 
hypogallic acid” is simply a monomethyl-protocatechuic acid, its forma- 
tion from hemipinic acid being represented by the equation— 


CO.OH CO.OH 


c.H,¢ ©9:08 4 Hol = CO, + CH,Cl + U,H,2 0. 
0.CH, a 


0.CH; 


Two acids having the composition of methyl-protocatechuic acid 
have been recently briefly described by Tiemann and Reimer (Deut. 
Chem. Ges. Ber., viii, 509): of these, one, vanillic acid, is manifestly 
not identical with “methyl-hypogallic acid,” as it has an odour of 
vanilla, is more soluble in water, and melts at 211°—212°; the other, 
however, is described as less soluble in water than vanillic acid, and 
is not improbably identical with ‘‘ methyl-hypogallic acid:” to settle 
this point, methyl-protocatechuic acid was prepared by heating 
together one proportion of protocatechuic acid, two of caustic potash, 
and two of methyl iodide with some methylic alcohol in a sealed tube 
at 140°—160° for four hours, and boiling the resulting methyl-proto- 
catechuic methylic ether with potash ; on addition of hydrochloric acid 
to the product of this saponification, crystals were thrown down which, 
after purification by conversion into ammonia salt, treatment with 
animal charcoal, precipitation by hydrochloric acid, and crystallisation 
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from boiling water, were anhydrous, melted at 250°—251° (corrected), 
corresponded in all other respects perfectly with “‘methyl-hypogallic 
acid,” and gave the following numbers on combustion : — 
02015 gram gave 0°4260 CO, and 0°0950 H,0. 

Calculated. Found. 

57°14 57°11 

4°76 5°24 

38°10 — 

100.00 


As a further proof of the identity of ‘ methyl-hypogallic acid ” 
with the acid obtained by methylating protocatechuic acid, the former 
was converted into dimethyl-protocatechuic acid by heating in a sealed 
tube to 140°—160° for three hours with two proportions of caustic pot- 
ash and two of methyl iodide with some methylic alcohol, and saponify- 
ing the resulting methylic ether by boiling with potash; on addition of 
hydrochloric acid, crystals separated which, after purification, melted 
at 172°—173°. After crystallisation from boiling water and drying 
at 100° the acid gave the following numbers :— 

0°2200 gram gave 0°4790 CO, and 0:1100 H,0. 


Calculated. 
59°35 
5°49 
35°16 


100°00 


According to Kélle (Annalen der Chemie, 159, 240) dimethylproto- 
catechuic acid crystallises anhydrous; the above product, however, 
after crystallisation from boiling water and drying in the air till 
constant in weight, gave the following numbers : — 


0°3460 gram lost at 100° 0:0350 = 10°12 per cent. 
01670 ,, ” 00175 = 1048 _,, 
Calculated for C,H,,0,,H,O = 9:00 re 


The mother-liquors from which the ‘“ methyl-hypogallic acid’’ had 
separated (from the reaction of hydrochloric acid on hemipinic acid, as 
above described) were evaporated to a small bulk during which a 
little more “ methyl-hypogallic acid’’ separated, and were then ex- 
hausted with ether; the ethereal solution left on evaporation a crystal- 
line mass which was dissolved in water, decolorised with animal 
charcoal, and set aside to crystallise by spontaneous evaporation over 
sulphuric acid; a small quantity of fine crystals was thus obtained, 
chiefly in the form of a crust, which crept up the side of the vessel ; 
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these were excessively soluble in water and alcohol, and very closely 
resembled methyl-norhemipinic acid. With a small quantity of ferric 
chloride these gave a beautiful blue coloration, becoming dark bluish- 
green on adding a little more; a further addition of ammonia changed 
the colour to a purplish blood-red ; in this respect they behaved pre- 
cisely like a mixture of methyl-norhemipinic acid with about twice its 
weight of protocatechuic acid, the green coloration due to the latter 
not becoming visible until enough ferric chloride has been added to 
convert the whole of the methyl-norhemipinic acid into blue com- 
pound; and this conclusion is borne out by the observed melting 
temperatures, a portion fusing at near 150° (the melting point of 
methyl-norhemipinic acid), whilst the remainder did not melt till the 
temperature rose to upwards of 180° (protocatechuic acid melts at 
198°); also by the following analytical figures :— 
0°2610 gram gave 0°5110 CO, and 0°0935 H.0. 
Calculated. Found. 
CyH,0,. C7H,0,. 
50°94 54°54 53°39 
3°90 3°98 


and by the facts that on fusion with caustic potash at 240°, no char- 
ring ensued, but only protocatechuic acid could be detected in the 


product on acidifying and extracting with ether; and that on heat- 
ing with. pumice-stone, a mixture of pyrocatechin and “ methyl- 


”? 


hypogallic’’ acid sublimed, the former being identified by its solu- 
bility in water forming crystals on evaporation to dryness, and its 
reaction with ferric chloride; the latter by its almost insolubility in 
cold water, and melting point (249° corrected) and want of colour 
reactions with ferric chloride [vide § 6]. 

It may therefore be concluded that the end-products of the action 
of hydrochloric acid on hemipinic acid are the same as those of hydri- 
odie acid, viz., methyl-norhemipinic, methyl-protocatechuic (‘‘ methyl- 
hypogallic”’) and protocatechuic acids, formed respectively by the 
reactions— 

Hemipinic acid. Methylnorhemipinic acid. 


CO.0H CO.0H 
C,H, + HCl = (,H, a + CH,Cl. 


O.CH; OH 


Methylnorhemipinic Methylprotocatechuic 
acid. acid. 


CO.OH CO.OH 


C,H, oon. = + cia{ O.GH, 
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Methyl-protocatechuic acid. Protocatechuic acid. 
CO.OH CO.OH 
and C,H; O.CH; + HCl = CH,;Cl + C,H; OH 
OH OH 


In this way the first action of hydrochloric acid on hemipinic acid is 
just analogous to that on meconin and on opianic acid, viz., elimination 
of one methyl group. 

The results detailed in this and the two preceding sections do not 
decisively disprove the view of Matthiessen and Foster that hemi- 
pinic acid is capable of giving rise to an isomeride of protocatechuic 
acid, although they show that the evidence of the formation of such a 
substance is very incomplete; even, however, if it were fully proved 
that ‘“‘hypogallic acid” is not an isomeride of protocatechuic acid, 
it would not be possible to decide which of the two alternative 
formulsee— 


C0.0H CO.0H 
co.0H ~ \ /~\ 00.0H 
| and. — 
0.CH, 0.CH; 
CH, 0.CH, 


for hemipinic acid is to be adopted, since the formation of nothing 
but protocatechuic acid and its derivatives from hemipinic acid is not 
inconsistent with the second formula, although the production of an 
isomeride of protocatechuic acid would be quite inconsistent with the 
first. ; 

As regards the names “methyl-hypogallic acid” and “ isopinic 
acid,” the above results show that both are misnomers:: the first acid 
may in future be preferably termed methyl-protocatechwic acid (the 
other monomethylic protocatechuic acid of Tiemann and Reimer, 
being distinguished as vanillic acid), whilst the second is more correctly 
designated as methyl-norhemipinic acid. 


§ 8. Action of fused Caustic Potash on Meconin. 


CO.OH 
If meconin be the anhydride of an alcoholo-acid, CsH: ae H the 
: 3 
_0O.CH; 


co \, 
| OH,/? 
first product of the action of potash on this anhydride, C.H, 0 CH, . 


0.CH; 


CO.OK 


will probably be CsH2 me m by the further action on this of pot- 


0.CH; 
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ash, the production of various substances might be anticipated; thus, 
one or both methyl groups may be eliminated, the CH,OH group may 
be oxidised to CO.OH, and if the heat be high enough, CO, may be 
eliminated. In order to see what reaction, if any, ensues at a tempe- 
rature of 200°—210°, a strong caustic potash solution was evaporated 
down till a thermometer in it marked about 190° and then as much 
dry meconin as represented one-third of the weight of solid potash 
used was gradually stirred in, and the whole kept hot, with continual 
stirring, for some 10—15 minutes, by which time the thermometer 
marked 210°. After cooling the mass was dissolved in water and 
acidulated with sulphuric acid, whereby oily drops of unaltered 
meconin were thrown down, together with some crystals of potas- 
sium sulphate; the aqueous filtrate was agitated with ether and the 
ethereal extract with dilute ammonia, whereby a solution of a sparingly 
soluble ammonia salt was formed; this was then acidified and treated 
with fresh ether, the extract evaporated to dryness, and the residue 
boiled with animal charcoal and water; on evaporation of the only 
slightly yellowish aqueous solution thus obtained, well-defined crystals 
separated ; after draining and drying in the air, these were anhydrous 
and melted at 125° (corrected); with ferric chloride their aqueous 
solution gave a beautiful blue tint, becoming red on further addition 
of ammonia. The following numbers were obtained :— 


0°3370 gram gave 0°7425 CO, and 0°1425 H,0. 


Calculated. Found. 
Pe 108 60°00 60°09 
8 4°44 4°70 
Tis anceabeate 64 35°56 — 
Ges ness 180 100°00 


Hence this product is methyl-normeconin, apparently identical with that 
obtained by Matthiessen and Foster by the action of hydrochloric 
or hydriodic acid on meconin (this Journal, 1868, 360); as noticed 
above, the formation of an acid yielding a blue coloration with ferric 
salts by fusing opianic acid with potash was observed by Liechtiy, 
who, however, did not succeed in isolating the substance, or in tracing 
out the nature of the reactions by which it is formed; he thought it 
proceeded from the decomposition of the hemipinic acid first formed, 
and that it was probably “ hypogallic acid.” 

On treating narcotine with caustic potash to 200°—210°, stirring 
well the while, acidifying the product and treating with ether, a small 
quantity of an acid is obtained, yielding with ferric chloride and 
ammonia the reactions of methyl-normeconin, and becoming con- 
verted into protocatechuic acid when heated with potash to 240°; 
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without doubt this substance is actually methyl-normeconin, since 
Matthiessen and Wright have shown that on heating narcotine 
to incipient decomposition, a little meconin is formed ; probably this is 
produced by the reduction of nascent opianic acid, the first decompo- 
sition-product, as shown in Part I. 

The first action of fusing potash on meconin, then, is (as with the 
two methyl-protocatechuic acids and dimethyl-protocatechuic acid) 
simply to eliminate methyl: the reaction may be represented as— 


co S CO. 
CH oo CH 

CH) Oca, + H:0 = CHO + CH24 9 CH, 
| o.cH, OH 


The resulting body is, as Matthiessen and Foster have shown, a 
weak acid (7.e., a phenol); an ethereal solution shaken with a little 
ammonia solution forms a jelly-like compound sparingly soluble in 
water and reproducing the original substance when treated with acids; 
pure meconin gives no such reaction: this compound loses much 
ammonia whilst drying, the whole of the remainder escaping on heat- 
ing to 100°. A specimen prepared by adding excess of strong am- 
monia solution to a warm alcoholic solution of methyl-normeconin, 
cooling, and drying the mass which separated in the air, gave off at 
100°, 3°62 per cent. of ammonia (weighed as ammonium chloride), the 
formula C,H,(NH,)O, requiring 8°63 per cent. 

When methyl-normeconin is heated with 6—7 times its weight of 
caustic potash to 230°—240°, much frothing ensues and hydrogen is 
given off copiously: the product when dissolved in water and acidified 
yields to ether a crystalline acid giving a green coloration with ferric 
chloride, becoming purple-red with ammonia, and agreeing in all other 
respects with protocatechuic acid; after treatment with animal char- 
coal and recrystallising, the acid melted at 199° (corrected) after dry- 
ing at 100°, and gave the following numbers :— 


0°6730 gram of air-dry crystals lost at 100° 0°0715 gram = 10°62 
per cent. 

Calculated for C;H,O.,,H,0 = 10°47 per cent. 

9°2830 gram gave 0°5705 CO, and 0°1030 H.0. 


Calculated. Found. 
ee 84. 54°54 54°98 
Te nucsndes 6 3:90 4°04. 
ak ca a a ai 64 41°56 — 
C,H,O,...... 154 100:00 


Hence, in all probability the action of heated potash on methyl- 
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normeconin is to oxidize it to methyl-norhemipinic acid, which is then 
converted (as shown in § 6) into protocatechuic acid by elimination of 
CO.OH and of methyl; thus :— 


CO\g CO.0K 
va J CHP - CO.0K 
CHS Gog, + 2KOH = 2H + CoS 6 Ger 
OH OH 
CO.OK C0.0K 
0,H,2 ©9-0K . Kon + H,O=K,CO, + CH,O + C,H;2 OH. 
O.CH, yo 


OH 


. Itmay be inferred from these results and those detailed in §§ 1 and 3 
that the end-product of the action of fusing potash on opianic acid is 
simply protocatechuic acid, as each of the substances first formed, viz., 
meconin and hemipinic acid, becomes converted into that acid by con- 
tinuance of the action. 

The foregoing results do not suffice to decide which of the two 
formule (§ 4), 


COH 
O.CHK ———_ >—CO—[CyHy(CH,)0,]=N ond 
0.CH, 
COH 
C > -0O— [Cn Hn (CH) 05}=N. 
O.CH, 0.CH; 


belongs to narcotine; the formation of nothing but protocatechuic 
acid derivatives from opianic acid and its derivatives by various reac- 
tions is not inconsistent with the second formula, although the pro- 
duction of isomerides of protocatechuic acid derivatives would, if 
established, tend to show that the first formula is inapplicable. 


XV.—On some Compounds of Ether with Anhydrous Metallic 
Chlorides. 


By P. P. Bepson, B.Sc., Dalton Scholar in the Owens College 
Chemical Laboratory. 
(1.) Ether and Oxychloride of Vanadium. 


Ir equal parts of ether and vanadium oxychloride are carefully 
mixed, the liquid becomes slightly warm, and the canary-coloured 
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oxychloride changes to a dark brown tint. On heating for 2—3 hours 
in a closed glass tube to a temperature of 60°—70°, the liquid separates 
into two layers, the lower of which is a brown oily liquid, while the 
upper consists of excess of ether holding in solution a portion of the 
new compound. In order to purify the substance, the mixture is dis- 
tilled under a pressure of 160—200 mm. on a water-bath. First ether 
distils over, and then a brown oil, which, on exposure to a low tempera- 
ture solidifies, and even condenses in the neck of the retort, in the 
form of long needle-shaped crystals, which however, melt with the 
warmth of the hand. The distillation is stopped as soon as the residue 
in the retort begins to solidify. Water decomposes this body slowly 
into ether, vanadium pentoxide, and hydrochloric acid. The analysis, 
therefore, offers no particular difficulties. The chlorine is first deter- 
mined in a nitric acid solution, and the filtrate, after removing the 
silver, is evaporated down, and yields on ignition the fused vanadium 
pentoxide. 

Analyses 2 and 3 are of one preparation; 4, 5, and 6 are of another. 
They show that the substance is a compound of one molecule of vana- 
dium oxychloride with one of ether. 


1. Weight of substance taken = 0°604 gram. 
” AgCl obtained = 1:0345 ,, = 42°37 per cent. Cl. 
9 V2.0; ” = 0215 ” = 20°00 99 V. 


2. Weight of substance taken = 0°2805 gram. 
- AgCl obtained = 0°477_,, 
‘a Pe . a 0-004 ‘i } = 42°52 per cent. Cl. 
V.0; = 071055 _,, = 21:13 " V. 


”? ” 


3. Weight of substance taken = 0°315 gram. 


» AgCl obtained = 0°5445__,, _ 
” Ag ” = 0°0035_,, \ = 43°11 per cent. Cl. 


ms V20; ~ 01165 _,, =2078 , °#&¥V.« 
4. Weight of substance taken = 0°468 gram. 


” AgCl obtained = 0°790 ,, 
i Ag a = 0:0065.,, } = 42°20 per cent. Cl. 
. V.0; ss, = 0°1635 ,, =1963. , #&¥V:z 
5. Weight of substance taken = 0°396 gram. 
a CO, formed = 0276 ,, = 19-00 per cent. C. 
” H,0 ,, =0163 , = 457 - 
6. Weight of substance taken = 0°4755 gram. 
a CO, formed = 0°3495 __,, 20°04 per cent. C. 


H,0 ,, = 01945 , = 454 ~ H. 


” 
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Results. Calculated. Mean. 1. 2. 3. 4. 5. 6. 
Wig 20:70 20°36 20°00 21:13 20°78 1963 — — 
Cl;. 4297 42°55 42°37 42°52 43:11 4220 — — 


C.. 1937 1952 — —_— _— — 19°00 2004 

Hyo. 4°03 455 — — — — 4°57 4°54 

O,.. 12°93 — — _ _— —_ — —_ 
100-00 


Freshly prepared, this substance forms splendid long or stelliform 
crystals, which by transmitted light appear of a reddish brown colour, 
and possess a green metallic lustre; they melt under 20°. The sub- 
stance is a very unstable one, and soon undergoes spontaneous decom- 
position, even when sealed up in glass tubes, yielding a brown liquid. 
The brown residue left in the retort contains, together with some oxy- 
chloride of vanadium, the oxides of the metal. 


(2.) Ether and Titanium Tetrachloride. 


By the action of alcohol on titanium tetrachloride, Demargay 
(Compt. rend., lxxx, 51—53) obtained a crystallised compound 
Ti(OC,H;)3;Cl.HCl, which when treated with sodium ethylate is con- 
verted into ethyl titanate, Ti(OC,H;),. In his remarks on this 
compound, Demargay states that Friedel had already obtained a 
titanium ethyl-chlorhydrin, TiCl,(OC,H;), by the action of alcohol or 
ether on titanium tetrachloride. This compound is not, however, the 
immediate product of the action of ether on titanium chloride, but is 
formed from one, or probably two, molecular compounds of these two 
bodies, the chlorhydrin being obtained from them by the action of 
heat. 

Ether acts violently on chloride of titanium, and, therefore, when 
these two bodies are brought together, care must be taken that they are 
both well cooled. The yellow colour of the chloride soon changes to a 
brown, and, on cooling, yellow crystals separate out, which can only 
with difficulty be separated from the dark thick mother-liquor. In order 
to isolate this body, the mixture of equal parts of ether and titanium 
chloride is distilled; the excess of ether distils off, and as soon as the 
temperature reaches 100°, an amber-coloured liquid distils over, which- 
solidifies on cooling. When the temperature, which slowly rises, has 
reached 130°, the distillation is stopped, as that which now comes over 
deposits little or none of the crystalline substance. The compound 
decomposes violently when brought in contact with water, ether, 
hydrochloric acid, and titanium dioxide being formed, which latter 
remains in solution. 

For analysis the aqueous solution was treated with a slight excess 
of ammonia, and the oxide filtered off; in the filtrate, after acidifica- 
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tion with nitric acid, the chlorine was precipitated with silver nitrate. 
The filtered solution, after the excess of silver had been separated, was 
evaporated down to dryness, for the estimaticn of a small quantity of 
titanium dioxide remaining in solution. 

The analyses Nos. 1, 7, 8 are made from one portion of the substance 
which distilled between 100°—125°, whilst No. 2 distilled from 118°— 
120°; that used for Nos. 3 and 4 between 117°—120°, and that for 
Nos. 5 and 6 between 114°—118°. 


1. Weight of substance taken = 0°581 gram. 


a TiO, formed = 0179 ,, = 18°77 per cent. Ti. 
ws AgCl _,, = 131 ,, — 
ie salen wiry i =5414 , Cl 


2. Weight of substance taken = 0°689 gram. 
“ TiO, formed = 0°2085 ,, = 18°45 per cent. Ti. 


” AgCl ,, = 1:4785 ,, es 
m4 Zor 7 be ese, OL 


3. Weight of substance taken = 0°5295 gram. 
“ AgCl formed zi, = 
a Ag zs = 0:026 ,, \ = 53°08 per cent. Cl. 
4, Weight of substance taken = 0°617 gram. 


we Ag] f d = 1°29 ‘9 
gCl forme 5 } = 52°51 per cent. Cl. 


m Ag ~ = 00115 ,, 
5. Weight of substance taken = 0°8355 gram. 
. — 0°245 gram* ] _ 40, 
»  TiO,formed =o029 ,, { ome™ } ai 16 
per cent. Ti. 


6. Weight of substance taken = 0°568 gram. 
TiO, formed = 01705 ,, {yneerm* | — 1897 


‘ 0005, 
per cent. Ti. 

7. Weight of substance taken = 0°382 gram. 

- CO, formed = 02505 ,, = 17°87 per cent. C. 

” H,0 ,, = 0138 , = 400 9 H, 
8. Weight of substance taken = 0°2475 gram. 

mi COQ, formed = 0162 ,, = 17°81 per cent. C. 

. H,O ,, = 00905 , = 406 “a 


* In these cases the weights 0°004 gram and 0.005 of TiO, were got by evapo- 
rating the filtrates and igniting the residue. 


WITH ANHYDROUS METALLIC CHLORIDES. 


Results. Calculated. Mean. 1 2 3. 4, 5. 6 % 8 


Ti.. 1879 1841 1877 1845 — — 1816 1827 — ae 
Cl,. 53°39 53°28 5414 53°41 53°08 5241 — — =e a 
C,.. 18:04 1784 — —_ _— — _ — 1787 1781 
Hy. 3°75 403 — —_ -- - —_ —_ 400 406 


o.. 


ee ee ee ee ee ee ee 


This body, which corresponds to the tin compounds SnCk + 
C,H,O discovered by Kuhlman, forms a yellow crystalline mass 
which melts between 42°—45°, and boils between 118°—120°. On : 
cooling the liquid, small tabular crystals separate out first; these 3 
increase in size until at last the whole mass solidifies. 
This compound also undergoes a spontaneous alteration when kept 
in hermetically sealed tubes, first becoming of a greenish colour, and 
then gradually liquefying. ind 
If more ether be added to the-mixture of ether and titanium 
chloride used for the preparation of this compound, the whole dissolves, > 
forming a thick brown liquid, from which, when the excess of ether is ion 
driven off in a current of dry air, no crystals can be obtained This 


residue gave analytical results which correspond with the formula 
2TiCk, + 3C,H,0. 


(3.) Titanium Trichlorhydrin. 


When the residue obtained in the preparation of the two preceding 
compounds is strongly heated, first titanium tetrachloride,.and after- 
wards Friedel's trichlorhydrin, distil over. In order to obtain the 
latter in considerable quantity, the mixture of ether and titanium 
chloride may be quickly heated in an oil-bath. Ether and a little of 
the compound TiCl(C,HO) first distil over, and then the titanium 
chloride and the chlorhydrin. At the same time a combustible gas, 
burning with a green-mantled fla‘ne is evolved, which condenses 
on passing through a freezing mixture, and, therefore, consists of 
chloride of ethyl. The chlorhydrin separates on cooling from the 
portion boiling between 160°—172° in crystalline nodular masses. 
The pure substance melts between 76°—78°, and boils between 186°— 
188°. The following analyses show that the formula is TiCl,(OC,H;). 


1. Weight of substance taken = 0°5285 gram. 
a TiO, obtained = 0°2175_,, = 25°08 per cent. Ti. 
- AgCl_ ,, = 11205 ,, — 

. 2. wae. ee. Se 
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2. Weight of substance taken = 0°904 gram. 


i TiO, obtained = 0°3745 ,, = 25°19 per cent. Ti. 

nm AgCl ,, = 19387 ,, —™ 

> ag ois” f= 8880 yt 

Combustion :— 

3. Weight of substance taken = 0°371 gram. 

~ CO, formed = 0163 ,, = 11°90 per cent. C. 

- H,0 i, = 00865 , = 2°59 <2 
4, Weight of substance taken = 0°3495 gram. 

CO, formed = 0151 ,, = 11°76 per cent. C. 

i H;0 ,, =(@@6l , = 857 _ = 
5. Weight of substance taken = 0°458 gram. | 

os CO, formed = 0200 ,, = 11°90 per cent. C. 

vo H,0 ,, =01125 , = 278 sc = 
Results. Calculated. Mean. 1. 2. 3. 4. 5. 


Ti.. 2481 25:13 25:08 2519 — — a 
Cl. 52°85 53°53 53:27 5330 — — — 


G,.. 1191 11°83 — 11:90 11:76 11°90 

H;.. 2°48 2638 — _— 2°59 2°57 2°73 

O ss 7°95 — — _ — — — 
100-00 


XVI.—The Sebates of the Alcoholic Series. 
By E. NEtson. 


§ 1. 
In the Journal of the Chemical Society (vol. xxvii, pp. 301—315) an 
account has already appeared containing the results of an investiga- 
tion into the properties of sebacic acid and its metallic salts, a series 
of compounds then little known, though possessing considerable 
interest inasmuch as sebacic acid is-the highest member of the oxalic 
series of dibasic acids. To complete the investigation into the pro- 
perties of the compounds formed by sebacic acid, it was necessary to 
undertake a research on the sebates of the alcoholic series, a class of 
bodies of which little was definitely known. The considerable stability 
of sebacic acid and its metallic salts gave promise also of finding in 
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these sebacic ethers a series of bodics of sufficient stability for the 
subject of a detailed research. This was more especially of importance 
as nearly all the members of the series intervening between sebacic 
acid and oxalic acid had been found to be very unstable and incapable 
of proper purification, so that little that was trustworthy was known 
of them. There was, moreover, another feature of interest in connec- 
tion with the sebates, which rendered an investigation promising, and 
that was the ease with which the acid salts could be formed, which 
rendered it probable that the acid ethers might be found sufficiently 
stable to bear purification. In this series only the acid oxalic ethers 
have hitherto been formed, and these have proved very unstable, all 
the other members having failed to yield the corresponding bodies. 

It will be found that to a certain degree these anticipations have 
been realised, but that the high boiling point incidental to the com- 
pounds of so high a member of the series as sebacic acid, has mate- 
rially affected the entire realisation of what was hoped. The con- 
siderable stability of many of the bodies obtained from sebacic acid 
shows that it is peculiarly weil fitted to serve as the basis of a more 
complete investigation. 


§ 2. Methyl Sebate, (CHs)2.CioHigOx. 


This substance was first obtained by H. Carlet in 1853 (Compt. 
rend., xxxvil, 129), by the action of sulphuric acid on a solution of 
sebacic acid in crude methyl alcohol, and is described by him as 
forming beautiful white needles melting at 25°5° and boiling at 285°. 
No other account appears to have been published. 

For the purpose of obtaining methyl sebate in a condition of com- 
plete purity, the following process was adopted :—Pure methylic 
alcohol was prepared from methylic oxalate, and twice its weight of 
carefully purified sebacic acid was dissolved in it by the aid of heat, 
and twice its volume of concentrated sulphuric acid gently added. The 
mixture was heated to 100° in a water-bath and frequently stirred for 
some time, and then allowed to cool. Water was added in excess, the 
oily layer well washed with water and taken up with ether, and the 
ethereal solution dried as far as possible by means of calcium chloride 
and potassium carbonate. Finally, the ether was distilled off, and the 
oil was heated for some time to 120°, and then allowed to cool. The 
white waxy mass thus obtained constituted the crude sebate. Its 
purification was effected by boiling with water containing a small 
quantity of sodium carbonate, separating the oil by ether, drying, 
distilling off the ether, and heating it to 150° in a paraffin-bath. 

Thus obtained, the pcre methyl sebate forms a soft white wax with 
a powerful and rather pleasant odour. By spontaneous evaporation of 

¥ 2 
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its ethereal solution it can be obtained in small pearly needles and 
short plates. It is readily soluble in ether, and almost as easily in hot 
alcohol, whilst cold alcohol dissolves it slowly but to a considerable 
amount. It is insoluble in cold water, but slightly soluble in hot 
water. Potassium and sodium hydrates quickly decompose it into 
methylic alcohol and potassium or sodium sebate, but their carbonates 
are without action. 

The crude methyl sebate appears to contain a distinct but variable 
trace of the acid ether, methyl-hydrogen sebate, CH3.H.C;H;.O,: for 
its melting point varies between 40° and 50° in different samples, and 
it blackens and begins to decompose at variable temperatures between 
200° and 250°. 

Pure methylic sebate melts constantly at 38° and re-solidifies at 42°, 
forming a soft white crystalline mass which becomes hard and almost 
brittle at the temperature of —25° to —30°. Its melting point is very 
readily lowered by small traces of foreign bodies, and especially by 
traces of ethylic sebate. On being heated it melts to a pale-yellow 
oily liquid of sp. gr. 0°985 at 60°, and, if perfectly pure, can be raised 
to 275° without decomposition. It then begins to blacken, begins to 
boil at 287°, and between 287°—289° two-thirds can be distilled, the 
remainder coming over in great part between 289°—293°, but a small 
black residue being left, consisting partly. of unaltered sebate and 
partly of a carbonised waxy substance. The distillate is tinged 
brown, but on boiling its alcoholic solution with animal charcoal it is 
completely decolorised, and on driving off the alcohol it is obtained as 
a snow-white crystalline mass. In this form methylic sebate possesses 
exactly the same properties as before distillation, and on being again 
heated undergoes the same vhanges. Its correct boiling point would 
appear, therefore, to be 288°. 

The melting point of the methyl sebate differing much from that 
found by Carlet, the point seemed to require investigation. It was 
determined, therefore, to repeat the process described by him for 
obtaining this compound. The methyl] alcohol employed was obtained 
by repeated fractional distillation of the ordinary methyl alcohol 
derived directly from wood-spirit, and boiled steadily at 66°. Sebacic 
acid was dissolved in it and concentrated sulphuric acid added, and 
the oily layer formed on the addition of water was separated, well 

washed, and dried. It was then boiled with a considerable volume of 
water and crystallised from alcohol. 

As this formed the methyl sebate was in appearance exactly like the 
pure compound previously prepared, and on fusing formed a neutral 
oil of yellow colour. Its melting point was 28°, and solidifying point 
30°. On being heated it began to blacken at 200°, to boil at 283°, and 
two-thirds came over between 285° and 300°, leaving in the retort a 
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black oily residue. The distillate consisted of a brown oil, and was 
decolorised by boiling its alcoholic solution with animal charcoal. 
After distilling off the alcohol, a white crystalline mass of methyl 
sebate was obtained which melted at 31° and re-soliditied at 33°. By 
repeated crystallisation of this specimen of methyl sebate, keep- 
ing only the first three-fourths that separated, a white crystalline 
product was obtained which melted at 35° and re-solidified at 37°. 
The origin, therefore, of the low melting point obtained by Carlet 
appears to be the presence of a trace of ethyl sebate due to the 
methyl alcohol employed containing traces of ethyl] alcohol. 

In preparing methyl sebate great care is necessary to remove every 
trace of sulphuric acid from the crude product, or on distillation the 
methyl sebate will blacken and decompose; and to the incomplete 
removal of the last traces of sulphuric acid is to be attributed the loss 
which occurs in distilling the methyl sebate prepared according to 
Carlet’s process. 

The pure methyl sebate was carefully analysed with the following 
results :— 

Taken for analysis—I, 0°2975 gram. II, 0°2735 gram. 


: II. 
62°45 62°33 
9°74 9°57 


For (CH3)2Cj9H,04 A , Found. 


If the solution of sodium carbonate with which the crude methyl 
sebate is boiled in the process of purification, be neutralised by hydro- 
chloric acid and shaken up with ether, a crystalline mass will be 
obtained on evaporating off the ether. This mass consists mainly of 
sebacic acid but mixed with a small quantity of a crystalline body 
resembling wax. Owing to the very small amount obtained, it has not 
been found possible to purify this new substance, as it retains traces of 
sebacic acid and methyl sebate with great persistency. It melts at 
about 60°, decomposes at about 250°, and appears to consist princi- 
pally of methyl-hydrogen sebate, CH 3.H.CjoHisO,, as it dissolves in 
sodium carbonate with evolution of carbonic anhydride. No attempt 
was made to analyse it, on account of the smallness of the amount and 
its imperfect purity. The difference between the percentage composi- 
tion of the acid and neutral methyl] sebate is likewise too small to 
enable any results of mnch value to be obtained; the ditierence being 
only 1°5 per cent. in the carbon and 0°31 per cent. in the hydrogen. 
Further attempts to obtain a larger yield of this interesting bodv have 
proved unsuccessful. 
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§ 8. Ethyl Sebate, (C2H5)2CiHieOx. 


This body was first prepared by Redtenbacher in 1840 (Ann. Ch. 
Pharm., xxxv, 193), and was afterwards examined by Rowney in 
1851 (Quart. Journ. Chem. Soc., iv, 334), and by H. Carlet in 1853 
(Compt. rend., xxxvii, 129). It was described as a colourless oil, 
lighter than water, solidifying at —9° according to Redtenbacher, 
and boiling at 308° according to Carlet. 

The crude ethyl sebate was first prepared as follows in quantities of 
about 70 grams at atime. Pure sebacic acid was dissolved in about 
twice its weight of absolute alcohol by the aid of heat, and a current 
of dry hydrochloric acid gas passed through for from four to six hours. 
The ethyl chloride and unaltered alcohol are then distilled off, and 
the resulting oil raised to 150° to remove the last trace of volatile 
impurities. It is then boiled with water to remove the excess of 
sebacic acid, next with dilute sodium carbonate, then again with water. 
Finally the oil is removed by means of ether, the ethereal solution 
dried over calcium chloride and potassium carbonate, and the ether 
distilled off, the temperature towards the end being raised to 150°. 

Thus prepared, ethyl sebate consists of a yellowish oil, crystallising 
in white plates at —10°5°, beginning to boil at 285°, and coming over 
between 298° and 308°. It is not, however, of constant constitution, 
as some specimens began to boil only at 297° and rose to 315°, and 
others began to distil at 280° rising to 304°. 

The crude ethyl sebate distils without decomposition, and was there- 
fore purified as follows:—The yellow crude sebate was carefully frac- 
tionated and the portion coming over between 298°—308° collected 
separately, amounting generally to three-fourths of the whole. The 
distillate, which was nearly colourless, was dissolved in alcohol, boiled 
with sodium or potassium carbonate, the alcohol driven off, and the 
nearly colourless oil fractionated. It boiled steadily between 306° and 
310°, more than ninety per cent. coming over. 

Ethyl sebate when pure forms a perfectly colourless, oily liquid, 
lighter than water, its specific gravity at 16° being 0°9650; it has a 
very strong and powerful odour, by no means unpleasant, and perhaps 
to a certain extent resembling the odour of melons. At —4:5° it 
solidifies completely to a snow-white crystalline mass, consisting of 
nodules of minute delicate plates and short needles, but remaining soft, 
and having much the appearance of a mass of white wax. At —30° to 
25° the entire mass becomes perfectly hard and semi-brittle apparently. 
It re-melts completely at —3'5°, becoming semi-solid in appearance 
at —40°. If it has been carefully purified it boils constantly at 
207°—308°, and only towards the extreme end does the thermometer rise 
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to 310°. Ethyl sebate burns with a brilliant white flame, leaving no 
ash, but it is not very readily inflamed. 

It was analysed by combustion with oxide of copper in a current of 
oxygen, and gave the following result :— 


For (CoH;5).Cj9H i604. Theory. Found. 
 B 3%. 
SoS Vise SeeiSee 65°12 65°30 65°02 
Mss ct0e bh cash ie 10-08 10°22 10°31 
 Prerore ery. tse 24°80 — — 


Ethyl sebate is nearly insoluble in cold water, with great difficulty, 
and in small quantities in boiling water; readily soluble in cold alcohol 
and in ether, and very easily in hot alcohol. In the cold it is un- 
affected by aqueous solutions of potassium and sodium hydrates or 
ammonia, but is slowly decomposed by hot solutions of potassium and 
sodium hydrates. Potassium hydrate dissolved in alcohol quickly and 
completely decomposes ethyl sebate when hot, more slowly when cold ; 
so that when a cold concentrated solution of potassium hydrate in 
alcohol is added, without mixing, to a solution of ethyl sebate in 
alcohol, magnificent feathery crystals of potassinm sebate are obtained 
occasionally two inches long. The completeness and ease by which the 
sebate of ethyl is decomposed by heating with an alcoholic solution of 
potassium hydrate suggested its employment as a method of analysis. 
For whilst the difference in the percentage of carbon between the acid 
and neutral sebates of ethyl is only some 25 per cent., the difference 
in the percentage of sebacic acid is nearly 10 per cent. 

The ethyl sebate was therefore decomposed by alcoholic potassium 
hydrate in a sealed tube, and the sebacic acid separated by hydro- 
chloric acid, dried, and weighed. 


For (C,H;)2CoH i004. Theory. Found. 
3 
HOD, .....- 78:29 78°20 78°02 


In these two analyses the small corrections depending on the solu- 
bility of sebacic acid in cold water have been added, and are computed 
from the data in the Journal of the Chemical Society for April, 1874. 


§ 4. Ethyl-hydrogen Sebate, C.H;,H.CyoH,.0x. 


A very considerable number of attempts have been made to obtain 
this substance in the pure state, but hitherto the difficulties in the way 
of separating it from the small quantity of sebacic acid and ethyl 
sebate that accompany it, have proved insuperable. Rowney (Quart. 
Jour. Chem. Soc., iv, 334) was the first to announce its existence; he 
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having found reasons to believe that it was formed in the preparation 
of ethyl sebate ; but he was unable to isolate it. 

When one part.of sebacic acid is dissolved in five parts of hot 
alcohol, and a current of dry hydrochloric acid gas passed through the 
liquid when cold, the sebate of ethyl formed is accompanied by from 
10 to 15 per cent. of the acid ether of sebacic acid. Boiling with 
dilute sodium carbonate, or agitation with a cold solution of sodium 
hydrate, dissolves out the greater portion of this, though decomposing 
a considerable percentage. The remainder mixed with much sebacic 
acid and some ethyl sebate can be obtained by the addition of hydro- 
chloric acid, in the form of a semi-crystalline white curdy mass. The 
yield of the crude substance by this process is, however, very small, and 
every method that has been tried for partially purifying the substance 
is attended with a very considerable loss, owing to the readiness with 
which the acid ethyl sebate splits into the neutral sebate and free 
sebacic acid. 

Ethyl-hydrogen sebate appears to consist of an oily liquid which 
when anhydrous easily crystallises at 10° into snow-white delicate 
needles. It is slightly soluble in cold, but more easily in hot water, 
and readily soluble in alcohol, ether, and ethyl sebate. The hydrates 
of potassium and sodium in dilute solution readily dissolve it, forming 
unstable salts, their solutions on concentration decomposing into potas- 
sium or sodium sebate and alcohol. The carbonates of potassium and 
sodium dissolve it with some difficulty, and on concentration the result- 
ing ethyl-sebates decompose into alcohol and alkaline sebates. 

Ethyl-hydrogen sebate, manifestly therefore bears considerable re- 
semblance to the analogous ethyl-hydrogen oxalate, except in being 
much itself more stable, though its salts are somewhat more easily 
decomposed. When a larger amount of sebacic acid can be devoted 
to the formation of this compound, better and more definite results 
will probably be obtained. As it will probably be found that this 
body is the most stable of the acid ethers of the oxalic acid series, con- 
siderable interest will attach to it. 


§ 5. Amyl Sebate, (C5Hy1)2CyoHigO,. 


This compound was prepared in the following manner:—56 grams 
of pure sebacic acid were dissolved in 75 grams of amylic alcohol and a 
eurrent of anhydrous hydrochloric acid passed through the liquid for 
five hours. The mixture darkened slightly and was heated to drive off 
the amyl chloride and unaltered amylic alcohol, the temperature being 
raised towards the end to 200°. The dark brown oil obtained by this 
means was first well shaken with separate quantities of warm water, 
and then boiled for an hour with water containing a small quantity of 
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sodium carbonate. The oily layer was taken up with ether, the 
ethereal solution dried by means of calcium chloride and potassium 
carbonate, the ether distilled off, and the pale brown oil dried by 
being heated for twelve hours to 100° in a water-bath. The crude 
amyl sebate thus obtained was cautiously distilled. It began to boil 
at 305°; the boiling point rising quickly to 325°, below which 10 per 
cent. had come over; then gradually to 350° under which 40 per cent. 
had distilled; and the remainder came over between probably 360° 
and 380°. The distillate consisted of a pale yellow oily liquid. It 
was further purified by boiling with water, the oil taken up by ether, 
the ethereal solution dried as before, and the ether driven off by heat- 
ing to 100°. On being again distilled it began to boil at 335°, and the 
greater part came over apparently between 360°—380°. 

By these means pure amy] sebate is obtained as an almost colourless 
oily liquid with a very powerful pleasant fruity odour. It is lighter 
than water, its specific gravity at 18° being 0°9510. On being heated 
it becomes quite colourless and then forms a mobile limpid liquid. 

On being burnt in a current of oxygen in presence of cupric oxide, 
it gave the following numbers :— 


For (C5Hy;)2Ci0H 604. 


Amy] sebate is insoluble in cold water, almost insoluble in hot water, 
readily soluble both in cold and in hot alcohol, and indefinitely soluble 
in ether. It is not attacked even by boiling solutions of potassium or 
sodium carbonate, or by aqueous solutions of potassium or sodium 
hydrates in the cold, but on boiling it is readily and completely decom- 
posed into amylic alcohol and potassium (or sodium) sebate. A solu- 
tion of potassium hydrate in absolute alcohol in the cold slowly decom- 
poses an alcoholic solution of amyl sebate, and the potassium sebate 
that is formed usually separates in magnificent groups of long feathery 
crystals radiating from a small nucleus of some kind. If the two solu- 
tions are allowed to diffuse slowly into one another, crystals are some- 
times formed nearly three inches in length. 

As in the case of the corresponding ethyl compound, advantage has 
been taken of this easy and complete decomposition of the amyl sebate 
by potassium hydrate, to effect by this means an independent analysis. 
This was made in the same manner as in the case of the ethyl sebate, 
and gave the following result :— 
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For (C541) 20190 Hy 604. Theory. Found. 
A ee ose 59°06 58°73 


As in the acid amyl sebate, C;Hy.H.CioHieO,, the amount of sebacie 
acid obtainable is over 74 per cent., the above method is fairly trust- 
worthy. 

A considerable number of. attempts have been made to obtain a 
closely approximate value of the real boiling point of amyl sebate, 
which is above the highest temperature of the mercury thermometer. 
It seems to lie within the limits of 360° and 370°, and 366° appears to 
be the most probable value. 

On cooling, amyl sebate gradually thickens, and at — 5° thin needles 
often arranged in groups like nodules make their appearance, and up 
to — 22° these gradually increase in number until about one-fifth is 
solid; but even at — 35° the greater portion of the amyl sebate remains 
under the form of a thick viscial oily liquid of pale yellow colour. 

It has not as yet been found possible to ascertain satisfactorily the 
cause of this partial crystallisation, for the amyl sebate is sensibly pure. 
The reason would appear, however, to be in the fact of the presence of 
a small quantity of ether amylic alcohol or amyl-hydrogen sebate, 
lowering the melting and solidifying point of the amyl sebate. It is 
known that a very small quantity—even a trace, in fact—of an im- 
purity of this nature will very materially lower the solidifying point 
of a body; anda small trace of either of these two bodies would be 
undetectable by analysis. Experience shows, moreover, that it is very 
difficult to free the sebates from traces of these bodies. It is possible, 
however, that a trace of moisture may have some influence on the 
formation of these crystals, for they are not formed in presence of 
water. The crystals, moreover, do not entirely disappear unless the 
temperature is raised to nearly 10°, but a trace of water instantly 
liquefies them completely. ' 

Several attempts have been made to separate these crystals from 
the amyl sebate, but entirely without success. It has been found im- 
possible to separate them from the considerable quantity of amyl 
sebate that adheres to them, and is greater in amount than the crystals 
themselves. The slightest pressure under bibulous paper causes the 
whole to resolve itself into a mass of oil. The addition of water to 
the mixture of crystals and oil, reduces the whole instantly to an 
uniform mass of oil. It was thought that a small quantity of sebacic 
acid might be present in the amyl sebate, due to the spontaneous de- 
composition of the sebate unto sebacic acid and amylic alcohol. On 
boiling a mixture of crystals and amyl sebate with water, and examin- 
ing the aqueous layer which was formed on cooling, no trace of sebacic 
acid was obtained 
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It would appear, therefore, that the imperfect crystallisation of the 
amyl sebate is due to its solidifying point being reduced by the pre- 
sence of a small trace of a foreign body, probably either amyl alcohol 
or water. The very considerable loss that ensues in the process of 
purifying the amyl sebate has hitherto prevented any more elaborate 
attempt to ascertain the solidifying point of amyl sebate, by limiting 
the amount at my disposal. 


§ 6. Amyl-hydrogen Sebate, Cs;Hy,.H.CioHi6Ox. 


By the slow action of a dilute alcoholic solution of sodium hydrate 
on an excess of amyl sebate, a considerable amount of this body in an 
impure condition can be obtained. The sodium sebate is removed by 
allowing the alcoholic solution to concentrate by spontaneous evapo- 
ration, and the mother-liquor which contains the acid amyl sebate 
is dissolved in water, which separates the greater portion of the un- 
decomposed amyl sebate. By cautious evaporation the crude acid 
amyl sebate is obtained in the form of the sodium-amyl sebate as a 
white crystalline very deliquescent mass. By repeating the treatment 
with alcohol and water, it can be purified to a certain extent. By 
cautiously decomposing the sodium salt with dilute acetic acid, the 
acid sodium sebate can be obtained free as an oily liquid. It is not 
possible to purify this compound entirely, on account of the persist- 
ency with which it retains sebacic acid, and especially sebate of 
amyl. 

Obtained by this means, acid amyl sebate appears to form an oily 
yellowish liquid, solidifying to a white crystalline magma at about 10°, 
and decomposig when heated to 325°, into sebacic acid and the neutral 
sebate of amyl, which distils over. It is readily soluble in alcohol and 
ether, slightly soluble in cold water, easily soluble in hot water. 
Potassium and sodium hydrates convert it into a mixture of potassium 
or sodium sebate, and neutral amyl sebate, or by a more prolonged 
action, or if boiled with it, into amylic alcohol and potassium or 
sodium sebate. Neutralised with potassium or sodium carbonates, it 
forms the amyl sebate of potassium or sodium. 

On analysis, a carefully prepared specimen gave the following num- 
bers :— 


For C;Hj;.H.Cj9H),.04. Theory. Found. 
66°17 66°58 
10°29 10°51 
23°64 — 
On decomposition by an alcoholic solution of potassium hydrate in 
the manner already described, the same specimen gave the following 
numbers :— 
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For C;Hy). HC ,9H),04. Theory. Found. 
CioH,¢O..H, 73°74 73°01 


The salts of amyl-hydrogen sebate, or rather the sebates containing 
amyl, bear a considerable resemblance to the corresponding normal 
sebates. They are all very easily decomposed, and exhibit great 
analogy in their behaviour to the corresponding oxalates. By pro- 
longed boiling they decompose into a mixture of amyl sebate and 
sebacic acid. By dry distillation by quickly heating in a copper 
retort, an oily distillate is obtained, consisting principally of the mem- 
bers of the paraffin series, and these mainly of octane and its imme- 
diately higher homologues. The products of this distillation, like the 
product of the dry distillation of sebacic acid, have been reserved for 
future investigation. 


§ 7. 

The neutral sebates fully realise the anticipation that they would 
possess considerable stability, and besides offering themselves as a 
means of disentangling the conflicting accounts of the properties of 
the ethers of the acids of the series intermediate between oxalic and 
sebacic acids, they may reasonably be expected to prove a convenient 
method of investigating the constitution of the substitution-products 
of sebacic acid. 

Further work in this direction having been suspended for the present, 
pending the execution of more direct methods of investigating the 
constitution of sebacic acid by the examination of the products of its 
decomposition, it has been thought advisable to communicate an 
account of the results already obtained. From the properties of the 
sebates formed it is probable that the ethers of the acids intermediate 
between sebacic and oxalic acids have not yet been obtained in the 
pure state, and that in several instances it is doubtful whether the 
substance described under the name of the ethylic ether possessed any 
claim to purity. As several‘of these acids appear amongst the pro- 
ducts of the decomposition of sebacic acid, the opportunity will be 
taken to prepare and examine these ethers. 


XVII.—Note on Sebate of Cobalt. 
By E. NEtson. 


In the account of my researches on the subject of sebacic acid and 
the principal metallic sebates, read before the Chemical Society in 
January, and published in the Journal of the Society in April, 1874 
(vol. xxvii, p. 309), a description is given for the first time of the 
sebate of cobalt. 

It is there described as forming “ vivid purple-blue, thin scales, 
anhydrous, and sparingly soluble in cold, somewhat more easily in hot 
water, and forming a rose red solution.” It was also stated that by 
“cautious evaporation it may be obtained in thin red scales contain- 
ing water of crystallisation, but always mixed with a small quantity 
of the blue scales” of the anhydrous salt. The results of two analyses 
were given, showing that this blue salt obtained by drying at 100° C. 
was the anhydrous neutral cobaltous sebate. 

Subsequently, in the March number of the Berichte der Deutschen 
Chemischen Gesellschaft zu Berlin, iv, 1874, is a short account by Herr 
Otto N. Witt of some results obtained by him when working on the 
same subject, and containing an independent description of the sebate 
of cobalt. From this short note it appears he adopted the following 
method of obtaining this salt. Freshly prepared carbonate of cobalt 
was added to a concentrated boiling solution of sebacic acid, and the 
solution allowed to cool, when the excess of sebacic acid crystallises 
out. The filtrate from the acid was gently evaporated, and rose- 
coloured crusts of cobaltous sebate containing two molecules of water 
of crystallisation were obtained. By spontaneous evaporation it is 
obtained in microscopic needles united in spherules, or in larger ruby- 
red transparent prisms. As thus obtained, the hydrated sebate of 
cobalt is described as being entirely insoluble in water, alcohol, and 
ether, and as losing its water in great part at 120°, when it assumes a 
beautiful violet colour, though the remainder of the water goes off at 
only a much higher temperature, its escape being attended with decom- 
position of the salt. By rapidly evaporating the solution the anhydrous 
salt was at once obtainable. 

This description of Herr Otto Witt’s differed materially from my 
own, in making the sebate entirely insoluble in water, and in giving 
a very much greater stability to the hydrated salt, this last being 
stated to retain its water of crystallisation up to a temperature of 120°, 
and being even then only partially dehydrated. For the purpose of 
removing these discrepancies, a further examination of this salt seemed 
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necessary, more especially as the series of sebates exhibits an interest- 
ing analogy to the corresponding series of oxalates, with one or two 
striking exceptions. 

Pure carbonate of cobalt was added in small portions at a time to a 
boiling solution of sebacic acid until no more was dissolved. On cool- 
ing the excess of sebacic acid separated out, and was removed by 
filtration, a fine rose-coloured solution being obtained. This solution 
was gently concentrated in a water-bath, when magnificent purple-blue 
crusts began to form, increasing in size until the solution is carried to 
dryness. Thus formed cobaltous sebate is obtained in crystalline crusts 
of a vivid purple-blue colour, and to all appearance but little heavier 
than water. In preparing the salt by this method, no trace of either 
ruby-red crystals or rose-coloured crusts could be obtained. 

Other portions of the rose-coloured solution were evaporated slowly 
at 80°, but only the blue anhydrous salt separated out. Further por- 
tions were allowed to evaporate spontaneously at a temperature between 
15° to 25°, but in all instances only the ordinary anhydrous blue salt 
was obtained. 

These experiments, like the previous ones, failed to give a sebate of 
cobalt containing water of crystallisation. 

To establish the constitution and anhydrous character of the blue 
crystalline salt, six analyses were made, three by direct ignition and 
conversion into the protosesquioxide to determine the cobalt, and 
three by separating and estimating the sebacic acid. 

Taken for analysis :—Ist, 0°2135 gram; 2nd, 0°2740 gram; 3rd, 
0°1897 gram; 4th, 02460 gram; 5th, 0°2230 gram; and 6th, 0°3710 
gram. 

For Theory. Found. 
Co.C\oH 04. Per cent. 5. 3B. TIT. IV. V. VI. 
22°69 22°27 22°67 22°75 
77°31 77°61 77°17 77°24 

Recourse was now add to the method before adopted to obtain a red 
hydrated sebate of cobalt. Freshly precipitated cobaltous hydrate was 
dissolved in a considerable excess of hot sebacic acid, the solution 
cooled to remove a considerable portion of the great excess of sebacic 
acid, leaving, however, some still in solution, and then very cautiously 
concentrated, removing the crystalline scales as they form. Picking 
out the blue scales, a small quantity of pale rose-red thin scales can 
be obtained mixed with much sebacic acid. These are purified by 
washing with alcohol or ether and drying in a current of warm air. 
By this process some success was experienced in obtaining thin crys- 
talline scales of cobaltous sebate containing water of crystallisation. 

The salt thus obtained was readily converted into the ordinary 
purple-blue anhydrous salt by drying ina water-bath. It was analysed 
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in the usual manner, first the water being determined and then by 
direct ignition the cobalt as protosesquioxide. 
Taken for analysis :—Ist, 0°1045 gram; 2nd, 0°0988 gram— 


For Theory. Found. 
CoC 9H, ,04 + 2Aq. Per cent. Z. If, 
19°94. 19°60 19°29 
12°23 10°15 10°94 


The numbers do not accord very closely with the formule, though, 
as the quantities taken are small, this is of not much importance; still 
they indicate, perhaps, a partial dehydration of the salt even when 
prepared in this manner. 

In connection with this point the following result may be mentioned 
as indicating the existence of probably the acid sebate of cobalt or 
cobaltous hydrogen sebate. By allowing a large excess of sebacic 
acid in solution at a temperature of about 80° to act on freshly pre- 
cipitated carbonate of cobalt, and then evaporating spontaneously, a 
thin, pale rose-coloured film was obtained on one occasion. Boiling 
with alcohol converted it into the ordinary anhydrous salt and free 
sebacic acid, and analysis gave the following numbers :— 

Taken for analysis 0°0843 gram— 


Theory. Theory. Found. 

For Co.Cj9Hy,04, + 2Aq. For Co.(Ci9H),03.H)2+ 4Aq. 
11:03 13°48 
18°52 12°67 


All later attempts to prepare a similar compound have hitherto been 
unsuccessful. The results which have been obtained in preparing the 
acid sebates of the more alkaline metals support, however, the idea 
that there exists a similar salt of cobalt, though difficult to obtain free 
from accompanying sebacic acid. 

It was also necessary to examine the cobaltous sebate to determine 
the question of its solubility in water. When the blue anhydrous salt 
is placed in cold water, no appreciable action occurs at first, and the 
sebate appears to be insoluble. This is principally owing, however, 
to the mechanical condition of the salt, for the dry and thin scales 
retain a very slight film of air which protects them from the water. 
On standing for a short time, the water becomes distinctly of a pale 
rose tint, and then the sebate of cobalt is soon dissolved. In two or 
three hours a saturated solution of sebate of cobalt may be readily 
formed. Boiling water is somewhat quicker in its action than cold, 
but does not dissolve any appreciably greater quantity. 

Two determinations of the solubility of anhydrous cobaltous sebate 
gave the following result :— 
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Grams of water required to dissolve one gram of 
cobaltous sebate ....0..sccccccscccceee ce cooees 187 182 


The red hydrated salt appears to be, if possible, slightly less 
soluble, but it has not yet been obtained sufficiently pure or in 
sufficient quantity to enable this point to be determined. 

It will be seen therefore that all attempts to obtain a salt cor- 
responding in stability with Witt’s hydrated sebate of cobalt have 
been unsuccessful. Whether this arises from difference in manipula- 
tion, or from some slight difference in the purity of the sebacic acid 
employed, cannot be decided. This last may be of some importance, 
as small traces of acids of analogous constitution have at times been 
detected accompanying the sebacic acid. 


XVII1.—On the Iodides of Antimony. 


By R. W. Emerson MaclIvor, M.P.S.L., F.C.S. 


WHEN an intimate mixture of antimony with iodine is triturated in a 
mortar, immediate and violent combination takes place, much heat 
being given out, whereby a great portion of the more volatile element 
is vapourised in the free state. ‘Che product of the union is auti- 
mony tri-iodide. The best method of effecting the synthesis of con- 
siderable quantities of the compound consists in gradually adding 
excess of finely divided antimony to iodine contained in a convenient 
vessel to which a gentle heat is at first applied, in order to initiate the 
combination. The first few additions of metal produce sufficient heat 
to fuse the iodine, and its further addition must be very carefully 
effected in order to avoid as much as possible volatilization of the 
haloid. When saturation has been completed, the melted product is 
poured off from excess of metal, and may be subjected to sublimation 
or cast into cylindrical bars or other convenient form. 

As obtained by casting, the iodide has a dull, reddish, semi-metallic 
aspect, but a bar of it when broken presents a most beautifully radiated 
fracture and bright metallic lustre. On heating to 164°4° C. (corr.)* 
it melts, forming a thin red liquid, which at a considerably higher 

. temperature enters into ebullition, evolving orange-coloured vapours, 
which condense on a cold surface to form large, thin, transparent, 
bright red, hexagonal plates. When the sublimation is conducted in 


* In Chem. News, xxix, p. 255, the melting point is stated as being 165°5° C., 
which is the uncorrected temperature. 
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air, the iodide undergoes a slight decomposition, whereby iodine is 
liberated and antimony oxyiodide formed—the former manifesting 
itself by imparting a violet tint to the vapours. 

The decomposition is rendered much more complete when the iodide 
is volatilised in a current of dried oxygen—the antimony burning 
with flame to form antimonious oxide. It does not undergo decom- 
position when vaporised in dried carbon dioxide or hydrogen. 

Powdered antimony iodide is of a reddish-brown colour, and may be 
exposed to air fora long time without undergoing any perceptible 
change. It dissolves in boiling benzene, producing a yellow solution 
which on cooling deposits bright red tabular crystals having the same 
form as those obtained by evaporating a carbon disulphide solution of 
the compound. It is nearly insoluble in chloroform, and does not dis- 
solve in turpentine or carbon tetrachloride. An attempt to form 
carbon hexiodide by heating SbI; and carbon hexchloride together, 
gave a negative result. When the compounds are heated to 250° or 
so, the iodide partially dissolves in the melted C,Cl., forming a dark 
brown solution which on cooling solidifies to a lemon-yellow mass, 
from which, on further cooling, red crystals shoot out, the yellow 
colour being rapidly changed to red. 

The iodide is easily soluble in aqueous hydriodic acid, and the solu- 
tion gives a yellow precipitate of oxyiodide when added to water. Its 
solution in cold fuming hydrochloric acid contains undecomposed 
iodide, and gives when poured into water a yellow precipitate, but a 
few seconds’ boiling converts the whole of the antimony into trichlor- 
ide, whereupon the solution gives with water a white precipitate 
of an oxychloride. Cold sulphuric acid (12H,S0O,.13H,0), contrary 
to the statement of Brandes, has little or no action upon it, but 
the application of a gentle heat determines a rapid decomposition, 
iodine being liberated and antimonious sulphate formed. Nitric acid 
of specific gravity 1°5 immediately decomposes it, producing nitrous 
vapours, free iodine, and antimony oxide. The same acid, of specific 
gravity 1°4, acts in a similar manner, but when a more dilute acid (of 
specific gravity 1:2) is poured on the iodide, it does not at first appear 
to act, but in a very short time a sensible amount of heat is given out 
and a rapid decomposition takes place. When digested with cold 
absolute ethyl alcohol, it dissolves partially forming a brown solution, 
but the greater portion is converted into yellow oxyiodide. Anhydrous 
ether also partially decomposes it, producing yellow oxyiodide and a 
dark-brown solution containing unaltered tri-iodide. Chlorine imme- 
diately converts it info antimony chlcride and iodine monochloride. 
Treated with melted iodine monochloride it is decomposed with pro- 
duction of antimony trichloride and free iodine. By the action of 
bromine, antimony tribromide and iodine monobromide are formed. 

VOL. XXIX. Z 
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The latter compound is a black crystalline solid, which emits an irri- 
tating and tear-exciting vapour, undergoes spontaneous sublimation 
in the vessels in which it is kept, and collects on the upper parts 
in the form of star-like clusters of flat crystals which are black by 
reflected, and dark red by transmitted light. It melts at 42° C. to 
form a reddish-brown liquid, which on distillation begins to boil at 
80°— 82°, when iodine tribromide passes over and the thermometer 
rises to 110°—120°, when the monobromide distils leaving a consider- 
able residne of iodine. Iodine tribromide is a reddish-brown liquid at 
ordinary temperatures, boiling at 80°—82°, and undergoing partial 
decomposition when distilled under ordinary pressure, producing some 
free bromine, iodine monobromide, and free iodine. 

Lowig’s iodine pentabromide does not exist. 


Antimony Penta-todide. 


Van der Espt (Arch. Pharm. [2), exvii, 115), states that he ob- 
tained a penta-iodide of antimony by heating the elements together in 
the requisite proportions. Upon repeating this chemist’s experiment I 
obtained nothing but tri-iodide and free iodine. I attempted to form 
it by carefully heating SbI,; and I, together, but without success. 
From my experiments I conclude that SbI; cannot be formed by the 
method of Van der Espt—indeed its existence is in my opinion 
doubtful. 


Antimony Oxyiodide. 


Antimony tri-iodide, or, as already stated, its solution in hydriodic 
acid, is decomposed by water, with formation of a yellow oxyiodide. 
The composition of the latter varies with the circumstances under 
which it is formed. The precipitate formed by pouring the hydriodic 
acid solution into boiling water, has a composition approximating to 
that required by an oxyiodide of the formula 28b1;.5Sb,0;, or Sb,I.0;. 


Calculated. Found. 
_ pprerre ere 59°37 58°83 59°24 
chee eanerede ae 30°90 31:07 30°81 
O (as difference) . 9°73 - 1010 9°95 
100°00 100°00 100-00 


The oxyiodide dissolves somewhat slowly in a hot solution of tartaric 
acid. 
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General and Physical Chemistry, 


Electric Conductivity of moderately good Conductors. By 


Tu. pu Moncet (Compt. rend., Ixxxi, 649—655 ; 766—776; and 
864— 869). 


In examining the polarisation currents in the Hérouville flint, the 
author was surprised to find that, in these phenomena, the platinum 
electrodes do not simply play the part of conductors, but that under 
the influence of the current they acquire a particular condition, in 
virtue of which they determine the direction of the polarisation current, 
even in spite of a reversal of their positions on the dielectric. They 
retain this power for many days, even when separated from the di- 
electric, and they do not lose it by exposure to intense heat. When 
applied to a dielectric which has not been electrified, they are unable 
to produce any sensible current. When, on the other hand, new elec- 
trodes are applied to a dielectric through which the battery current 
has been passing, a feeble current is perceptible, depending on the in- 
tensity of the polarisation. It is, therefore, when the same electrodes 
and dielectric are employed, that these remarkable effects are mani- 
fested ; and experiment shows that they depend upon some action in 
the surfaces of the electrodes where they are in contact with the di- 
electric. This action may be of the same nature as that to which the 
effects of phosphorescence are referred, namely, a continuance of the 
vibrations which have been impressed on the body, or an aptitude to 
receive those of a certain periodicity. 

The author has also studied the conductivity of metallic filings and 
powdered mineral conductors, as affected by heat and other circum- 
stances, but the action in these cases is so complex that no very defi- 
nite conclusions appear to have been arrived at. 

Results similar to those described in the author’s former papers, 
were obtained when humid substances, such as the human body, plants, 
and liquids, were made the subjects of experiment. The inversions of 
the polarisation currents in the case of liquids holding no salts in solu- 
tion, when inattackable electrodes were employed, are referred by the 
author to actions set up in the electrodes themselves, as in the in- 
stances where he found them to retain their polarities, even after ex- 
posure to intense heat. The currents transmitted by distilled water, 
or by spirits of wine, were nearly constant when the liquids were in 
mass, but when they merely moistened a porous body, the intensity of 
the currents varied, and that to a degree which was greater as the 
quantity of liquid was less. The present communication also contains 
observations on currents between the more and less moistened parts of 
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porous bodies, between a stationary conductor and one moved about in 
the same liquid, &c. 
R. R. 


An Experiment for showing the Electric Conductivity of 
various forms of Carbon. By H. Baunran (Phil. Mag. [4], 
], 2426). 


‘*A FRAGMENT of the substance to be tested, whether charcoal, coke, 
anthracite, or other form of carbon, is held between the jaws of a pair 
of tongs formed by bending a strip of sheet zinc into a horseshoe form, 
and immersed in a solution of cupric sulphate. If the carbon is a 
non-conductor, the copper salt is decomposed, and a deposit of copper 
takes place only on the immersed surface of the zinc; but when it 
possesses a high degree of conductivity, a zinc-carbon couple is formed, 
and a deposit of copper takes place on the surface of the carbon, as in 
ordinary electrotyping. Of the different forms of carbon experimented 
upon, the most rapid results have been obtained with some American 
anthracites, and coals that have been subjected to the action of intruded 
igneous rocks.”’ 

Welsh anthracite, which does not appear to be a conductor in the 
ordinary state, becomes a good conductor after having been exposed to 
a temperature of between 430° and 1000°. Further experiments are 
desirable to show the lowest temperature which is necessary to produce 
this change, and also whether long-continued exposure to a lower tem- 
perature produces the same effect as a higher temperature does. 
Alloys of silver and copper, which possess very definite melting points, 
might be used in the experiments. 

C.F. A. 


On the Electric Conductivity of Pyrites. By H. Durer 


(Compt. rend., Ixxxi, 629—631). 


THE apparatus was the usual form of Wheatstone’s bridge with a 
Siemens’ unit. Contact was made by coating the crystal with sealing- 
wax, and exposing two opposite faces, which were carefully cleaned 
and each immersed in clean mercury, the whcle being immersed in a 
vessel of water to maintain a constant temperature. 

The results did not confirm the observations of Braun (Pogg. Ann., 
cliii, 556), for it was found that by reversing the current through the 
pyrites only, the resistance did not vary, nor did the intensity of the 
current cause appreciable variation. The effect of the duration of the 
current is to cause the resistance to diminish for a day or two, and 
then to become constant, but the variation is below 1 per cent. of the 
total resistance. In determining the influence of temperature, the 
sealing-wax was replaced by modelling plaster, and the increase of re- 
sistance with rise of temperature was distinctly marked. A specimen 
having a resistance of 142 Siemens at 15°, had °196 at 100°. 

The specific resistance varies greatly in different specimens, and 
even with the direction in a given sample. Crystals from Traversella, 
Piedmont, varied from 750 to 4,000 times that of mercury, whereas the 
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resistance of a more homogeneous crystal from Deville, Ardennes, was 


only 75 times as great as that of mercury. 
M. L. 


On the Affinities of Two Solutions Measured. by the Electro- 
motor Force which they Generate. By M. Becquere. 
(Compt. rend., lxxxi, 803—808). 


ImpROVEMENTS having been effected in certain details, new experiments 
have been made with solutions of sulphuric acid and potassium hydrate : 
the following table is substituted for that previously given (this 
Journal, xii, 944) :— 

SO;.6H,O + \ of. 


A. Gold electrodes .. 10. 6H.O — 


B. Water electrodes . { a 7a kd 


{ee ..6H,0 +} as 
= 


C. Gold electrodes . 


D. Gold electrodes .. {x .6H,0 + 


SO,.6H,O } 


E. Gold electrodes .. < H.O 
K.0.6H,O 


(It will be seen that A = B + C + D). 
Similar results were obtained with nitric acid and potassium hydrate. 
In the case of solutions of sodium monosulphide and copper nitrate, 


the results were as follows :— 
A. Platinum electrodes N20;.Cu0 + 
NaS 


B. Water electrodes .. ino A \ = 0. 


N.O;.Cu0O + 
E. Platinum electrodes< H,O = $51 
NaS _ 


The absence of any current in case B is easily explained when we 
remember that double decomposition takes place. 

The affinities of sodium monosulphide for several other metallic salts 
are given. The large amount of electromotor force resulting from the 
contact in capillary spaces of solutions of sodium monosulphide and 
water is so remarkable, that further experiments were made in this 
direction. A cell filled with water was used, the inner tube of which 
contained 25 c.c. To this were added small portions of the s sulphide 
solution: a single drop caused a current of 145 units, 20 successive 
additions of 1 ¢.c., each containing 0°13 gram of salt, raised it slowly 
to 270 units. It may be supposed that the current is inn to the action 
of the sodium sulphide on the platinum electrodes, and not simply to 
the dilution of the liquid. The results are, however, the same when 
the platinum is replaced by carbon. 


== $50. 


F. D. B. 


~ 
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Chloride of Silver Battery of 3,240 Elements. Experiments 
with Geissler’s Tubes. By Warrey ve ta Rue and Hveo 
Miiuer (Compt. rend., lxxxi, 686—688 ; and 746—749). 


Eacu element is formed of a glass tube, enclosing a rod of amalgamated 
zinc, 8 or 10 centimeters long, and 0°48 centimeter in diameter ; the 
bottom of the tube contains 14°59 grams of silver chloride, well 
rammed down, into which leads a silver wire in communication with 
the zinc of the next cell. The cells are charged with a 2°3 per cent. 
solution of ammonium chloride. The battery liberates 214 cubic centi- 
meters per minute of the mixed gases from a voltameter of 110 Ohms 
resistance. The discharging distance or interval across which the spark 
passes is 1‘6 mm., and this distance seems to vary directly as the squaie 
of the number of the cells employed. The constancy of the action is re- 
markable ; for a portion of the battery, which has been in operation since 
November, 1874, liberates very nearly the same quantity of the gases 
as at first. 

The current from the 3,240 cells traverses, with a brilliant light, 
most of the capillary tubes used in spectral analysis. It passes easily 
between poles 81 centimeters apart, when the tube has a diameter of 
2°54 centimeters. The motions of the stratifications in Geissler’s 
tubes which are produced by the current of this battery, can be con- 
trolled by introducing resistances into the circuit. By a sufficient 
resistance, the stratifications can be made stationary ; then, if the resist- 
ance be further increased, they resume their movements, but by con- 
tinuing to augment the resistance, another point is reached, at which 
they again become fixed, and so on. 

R. R. 


Determination of the Melting points of Organic Bodies. 
By C. H. Woutrr (Arch. Pharm. [3], vi, 534). 


Ir was found that the method for the determination of the melting 
points of organic substances proposed by G. Léwe and published by 
him (in the Zeitschrift f. Analyt. Chemie, 11 Jahrg., 211), did not give 
constant results, as there was an average difference between each two 
determinations of 42°. By a very simple modification of this 
method, the author has succeeded in obtaining constant and accurate 
results. Lowe interposed a thick platinum wire, coated with a non- 
conducting substance (whose melting-point he wished to determine), 
in the cireuit of a closed battery of low power, and this wire, dippin 

into a mercury bath, was connected with an alarum. On heating the 
mercury, the substance melts from the wire, the alarum sounds, and 
the temperature of the bath is noted. The author uses a thin wire of 
the thickness generally used in blowpipe experiments, and bent into a 
bow, having a length of 8 millimeters, the two ends being 5 milli- 
meters apart. On dipping the bow into the melted substance, he 
obtains a layer of uniform thickness. This layer is best obtained when 
the substance is just beginning to congeal on the sides of the vessel 
containing it. The error observed on using a thick platinum wire can 
be accounted for by its not conducting heat so readily as mercury. 
Before the substance welts, the platinum must have the same tempera- 
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ture as the mercury. The thicker the wire, the greater the error. As 
the author tried this method only on substances melting below 100°, 
he heated a small mercury-bath by means of a water-bath. The mer- 
cury-bath is simply a small porcelain crucible, capable of holding 
about 50 grams, filled three-fourths with mercury, and placed on the 
water-bath in such a way that the water completely surrounds it. The 
bow of the platinum wire, with the layer of substance, must dip about 
4 or 5 millimeters into the mercury ; it is held in its place by a suitable 
arrangement; the other end of the wire is free. A thermometer, 
divided into } degrees, dips also into the mercury-bath ; to it is fastened, 
by means of an india-rubber ring, another platinum wire, which is 
connected with one of the poles of the alaruam. One wire of the battery 
is connected with the metallic holder of the platinum bow, and the 
other with the alarum. The mean of 24 consecutive determinations of 
the melting-point of white wax gave 62°8°, the difference between 
two determinations never exceeding 0°5°. 


. O. A. B. 


Process for Cooling Large Quantities of Air by contact with 
a Cooled Liquid. By MM. Mignon and Rovarr (Compt. 
rend., Ixxxi, 674—676). 


THE apparatus employed in the experiments consisted of a three- 
necked bottle in which was a layer 5 cm. thick of a concentrated 
solution of calcium chloride. The bottle was plunged in a freezing 
mixture. The first tubulure admitted the gas; the second carried a 
thermometer reaching into the solution ; and the third served for the 
exit of the cooled gas. A drying apparatus was placed in the course 
of the gas entering and leaving the refrigerator, as well as thermo- 
meters to ascertain the difference in the temperature. The whole was 
connected with an aspirator. 

The following are selected from a great number of experiments. 12 
litres of air per minute traversing the apparatus when the chloride of 
calcium solution was at — 7° fell from + 8° to — 4°. The same re- 
duction of temperature was observed when the velocity of the air was 
only half as great. Finally three litres of air being passed in three 
minutes, its temperature was only lowered 9°. Radiation was a source 
of antagonism in the last experiment, for the exchange of temperature 
between the liquid and the gas is remarkably rapid. Nothing striking 
was observed with respect to the hydration of the gas, bat in practice 
this must be considered. 

This principle was applied to cool the air of the candle factory at 
Amsterdam, a building 50°20 meters long, 14°54 broad, and 1418 
high, containing 3,051 cubic meters, and receiving daily 15,000 kilos 
of oil at 60°. A concentrated solution of calcium chloride was cooled 
by an ammonia refrigerator capable of producing 60,000 negative 
heat-units per hour. The circulation of air was effected by means of a 
ventilator displacing 2,000 cubic meters of air per hour. The cooling 
apparatus was a large cylinder with a central axis, bearing plates 
capable of being rotated between discs fixed to the side of the cylinder. 
When the cooling liquid falls on the uppermost rotating plate, it is 
projected to the side of the cylinder, whence the discs direct it on to 
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the second plate, and soon. The air passing through the apparatus , 
is very effectually cooled by the finely-divided liquid. 
M. L. 


On the Separation of Mixed Liquids, and on some New 
Maximum and Minimum Thermometers. By E. Ductavux 
(Compt. rend., lxxxi, 815—817). 


A HOMOGENEOUS mixture of two liquids may often be separated into 
two layers by a slight change of condition, such as a fall of the tem- 
perature. Whatever may have been the composition of the mixture, 
that of the two layers thus formed is constant, their relative volume 
alone varying. The same statement holds good in the case of three 
liquids where the third is uniformly distributed in both layers. 

In certain cases a variation of 0°1° C. will cause separation. For 
example, a mixture ef 15 c.c. of amyl alcohol, 20 c.c. of ethyl alcohol, 
and 32°9 c.c. of water remains homogeneous at 20°, but with the 
slightest fall of temperature it divides into two layers, which do not 
reunite unless shaken up. 

By varying the quantity of water, the temperature of separation 
may be varied. Minimum thermometers may therefore be constructed 
which indicate whether the temperature has fallen below a given 
point. 

A mixture of 10 parts ether, 6 parts ordinary methyl alcohol, and 
water, is transparent at low temperatures, but when heated above a 
certain point, which varies with the quantity of water, it becomes 
turbid, and resolves itself into two layers. With this liquid, then, 
maximum thermometers may be constructed. 


F. D. B. 


Salt Solutions and Attached Water. By F. Gururie 
(Phil. Mag. [4], 1, 266—276). 


In continuation of this subject the author has investigated the chlo- 
rides and nitrates of the alkaline earths and some miscellaneous salts, 
the results of which are given in the following table :— 

| 
| Molecules of Percentage of 


water to one anhydrous salt 
mol. of salt. in cryohydrate. 


Cryohydrate | 
solidifies at : | 


37 °8 
22°9 
259-0 
33°5 
18°8 
292 °0 
92°75 
41°41 
261°4 
450 ‘0 


Cryvhydrate of Aleohol.—Decimal mixtures of water and alcohol 
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were made, ranging from 95 alcohol and 5 of water to 95 water and 5 
of alcohol; with these the temperature of solidification was first 
determined. 


Water per | Alcohol per | Temperature at 
cent. by | cent. by which solidifica- 
weight. | weight. tion begins. | 


2 
2 


| 


o | 5 
90 | 10 
85 | 15 
80 | 20 
"5 25 
70 30 
65 35 
60 40 
55 45 
50 | 50 
45 55 
40 60 
35 65 
30 70 — 65° (not) | 


DOWN AAWwORK ODD 
SS6S6S6S6N7S67S UGH 
+) Pte i beret 
| | | arnewoococoscos 
SCOSSHNHYIAAGS 


| 
| 


Columns D, and D, are the values of the first and second differences 
respectively. 

As long as the ratio of alcohol to water is not greater than 35 to 65, 
ice spicule are easily recognisable in the liquid when the mixture 
begins to solidify, but with 40 of alcohol to 60 of water the appear- 
ance of the solid formed is different, and the liquid generally exhibits 
the phenomenon of supersaturation. 

The ratio 40 : 60 is very nearly that of one molecule of alcohol to 
four molecules of water. A mixture was therefore made of exactly 
this molecular ratio, viz., 39°07 alcohol and 60°93 water by weight. 

On submitting this to the action of a freezing mixture, it was 
noticed that no crystallisation ensued until the temperature — 34° 
was reached, although both weaker and stronger solutions begin to 
solidify at higher temperatures. The crystals which separate are 
white, opaque, and of a pearly aspect, while the temperature remains 
perfectly constant until the whole has become dry. 

The phenomena, therefore, which take place in the freezing of a 
mixture of alcohol and water are as follows:—When a very dilute 
alcohol is cooled, ice separates out, the ratio of alcohol to water in the 
residue is increased, and the temperature of solidification gradually 
falls. When the ratio C,H,O : 4H,O is reached, the temp-rature — 34° 
is reached also, and the remainder of the solution is a cryohydrate of 
alcohol whose melting and freezing point is — 34°, and whose composition 
is that which is given above. If the mixture contain a little more than 
40 per cent. of alcohol, the cryohydrate separates from the alcohol 
in the same manner as from water, but its solidifying point is then 
— 27° instead of — 34°. 

An attempt was made to prepare a cryohydrate of ether, but the 
results obtained were not very conclusive. 


J. 
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On the Laws which regulate Direct Additive Reactions. 
By V. Marxkovnikorr (Compt. rend., lxxxi, 668—671; 728—730; 
and 776—779). 


WHILE it is easy to see that the compound of ethylene with hydriodic 
acid must be identical with iodide of ethyl from ethylic alcohol, it is 
not so easy to explain why the hydriodide of amylene should be isomeric 
with iodide of amyl derived from amylic alcohol. Not only hydro- 
carbons, but also other bodies, non-saturated and saturated, are 
capable of entering into direct combination, and besides the hydracids 
there are other inorganic molecules capable of direct union with 
organic bodies. One of the difficulties in discovering the laws regu- 
lating such reactions is that the same non-saturated body sometimes 
yields isomeric derivatives. 

Some time ago the author propounded the following laws :— 

(1.) When a non-saturated hydrocarbon containing unequally hydro- 
genated carbon atoms combines with a hydracid, the negative element 
is attached to the least hydrogenated carbon atom. In the case of 


CH, 
hypochlorous acid it is different. With butylene, C=CH,, it gives 
CH; 


CH, Cl 

og , Whereas the monochlorhydrin from propylene, 
CH. CH,OH 
OH 


CH,—CH=CH, has the constitution CH;—-CH¢ 
CH,Cl 
(2.) Where the hydracid unites with a saturated molecule having a 
carbon atom already united to a negative element and doubly bound 
to another carbon atom, the negative element of the hydracid also 
becomes united to the first carbon atom. For instance— 


CH, CH; 
é + HI= | 
HBr CHBrI 


CH, CH; 
| + HI = 
CCICH; CCICH,I. 


In studying the allyl compounds, Henry arrived at similar conclu- 
sions, which the author points out are now no longer sufficient to 
account for the known cases of direct addition. In Cl(OH) Henry 
regards Cl as the negative radicle, and formulates the chlorhydrin 


Cl 
from propylene thus: CH—-CHC oy believing it to yield on 
Cl 


COOH 
and the product which the author obtained by oxidising the same sub- 


oxidation with nitric acid, chloropropionic acid, CH,—CH¢ 
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stance with chromic acid he regards as the aldehyde oH,—cH ‘ 
COH 
monochloracetone. He still adheres to this opinion, but observes that 
the reactions under consideration are dependent on physical con- 
ditions, and that whereas at a low temperature the more negative 
element of a binary group unites with the least hydrogenated carbon 
atom, at a higher temperature the more positive element takes this 
place in bodies of the form C,H,,X. With non-saturated hydrocar- 
bons, however, the effects of such influences have not been observed. 
Reasons for assigning to the chlorhydrin from propylene the consti- 
CH,Cl 
tution CH,—CHC are afforded by most of the best known re- 


actions of this Mg By reduction with sodium amalgam it yields 
isopropylic alcohol ; and its formation from oxide of propylene is quite 
analogous to the transformation of epichlorhydrin into dichlorhydrin 
according to the equation— 


CH.Cl CH,CI 
CH\, + HCl = { CHOH 
CH,” CH.Cl. 


Mercuric oxide, 65 parts, was mixed with crushed ice, 35 parts, and 
saturated with chlorine; a fresh quantity of oxide was then added, 
and the liquid filtered through asbestos. The hypochlorous acid thus 
prepared readily absorbed propylene. After saturation with this gas 
the product was purified, and yielded 75 grams of pure chlorhydrin 
boiling at a corrected temperature of 127-7°. It was oxidised by 
dilute sulphuric acid and bichromate of potash, with evolution of car- 
bonic acid and separation of an oily product, of which nearly half 
distilled over at 120°5° or 121°5°.. The mother liquor, besides acetic 
acid, contained some of this substance. Its analysis gave numbers 
coinciding with the formula C,;H;ClO. It has the odour of mono- 
chloracetone, from which it does not differ in any of its reactions. Its 
oxidation was much more difficult, and required much more chromic 
anhydride than could be accounted for on the supposition that it was 
chloropropionic aldehyde. “7 


Inorganic Chemistry. 


Ozone Observations. 
By A. v. LésecKe (Arch. Pharm. [3], v, 427—4982). 


Tae author used an ozone scale proposed by Lender and prepared by 
Krebs, Kroll, and Co., consisting of 16 shades varying from red-violet 
to black-violet. The three brightest shades, 14, 15, 16, however, were 
indistinguishable. lodized starch paper strips were supplied with the 
scale ; these were exposed to the air for 24 hours in such a position 
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that neither direct sunhght nor rain could reach them; in very dry 
weather they were slightly moistened. The coloration usually appeared 
first at the edges after 6—8 hours, and gradually extended to the 
middle. After 24 hours the tint was ordinarily uniform all over ; 
longer exposure caused the colour to become brown, from the further 
oxidation of iodine to iodic acid. The coloured strips were finally 
dipped in water, whereby the coloration became darker, as compared 
with the scale. 

The best iodized starch paper is made thus: 4 parts of starch are 
boiled with 100 of water to a mucilage, and then mixed with a solntion 
of 0°85 part of potassium iodide in 45 of water; strips of the best 
white filter paper are then immersed in the mixture, dried in a 
chamber, cut into pieces of suitable size, and preserved in well 
stoppered glass bottles. Other proportions, e.g., starch 10, potassium 
iodide 1, and water 100, as recommended by Schénbein, or 5, 1, and 
10 respectively (Lichtenstein), could hardly be used with the particular 
ozone scale employed. 

The following observations were made in 1873, the strips being 
hung 165 centimeters above the ground in a garden 352 feet above the 
sea level in Hildburghausen. A large pine plantation was situated to 
the north-east, at a distance of 1,500—2,000 meters, with little or no 
intervening obstacles :— 


No ozone 8 days 4 degrees 1 day 9 degrees 138 days. 
1 degree 1 day 6 ” 2 days 10 ” 7 ” 
2degrees 5days | 7 , 29 ,, ll ,, 8 
a om ae 8 , Hs ,, 12 ,, 6 ,, 


Monthly Averages. 


Rainfall 
Ozone. Temperature. centimetres. 

January .....-2eeeeee 9°35 — 040 on 
February .......+++-++- 9°90 — 200 _ 
ED 690 0h 60 os wens 9°30 + 2°30 — 
BARB si. cccccccvvvcece 8°76 + 430 _ 
) OTTER 8°45 + 6°50 ras 
PE Ci edtsaseosocenses 8°66 + 11:90 7-06 
BU edbeccscevessesees 8°30 + 14:00 5:98 
August ......6. -seeeeee 8°32 + 12°70 457 
September ..........-. 7°86 + 850 6:95 
ree are 8°55 + 647 5°56 
November.......--+++e+- 2°26 + 1°45 5:59 
December... ..-sccccees 5°60 — 1:70 1:43 


In the courtyard of the house, surrounded by high buildings, the 
indications were usually about two ozone degrees lower than in the 
garden, whilst in the rooms of the house, whether dwelling-rooms or 
otherwise, windows open or shut, and whether potted plants were 
there or not, no ozone indications whatever were obtained. The same 
result was arrived at in large school-rooms in the town, saving now and 
then in one room with open windows looking into a large open space, 
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and even then but slight indications (2°) were obtained after the win- 
dows had been open very long. 

No connection between the direction of the wind, the moisture in 
the air, &c., and the ozone indications could be traced with any degree 
of certainty. Thunderstorms seemed to produce no visible alteration 
in the indications. 


C. R. A. W. 


Action of Ozone on Carbonic Oxide. By Ira Remsen and 
M. S. Souraworrsa (Deut. Chem. Ges. Ber., viii, 1414—1417). 


THe authors attempted to oxidise carbonic oxide by mixing it with 
ozonised oxygen. ‘The result was negative. 


J. R. 


Behaviour of Metallic Amines. By V. SchwarzenBacu 
(Deut. Chem. Ges. Ber., viii, 1231—1234). 


WueEn white precipitate, NH.HgCl, is triturated with iodine, or when 
the two substances are heated together in a covered crucible. the only 
result of the reaction between them is the formation of mercuric 
iodide, which in the latter case sublimes in splendid crystals. But 
when a mixture of the two substances is covered with alcohol, there 
ensues after a time an explosion sufficiently violent to shatter the 
glass vessel containing it. The explosion is preceded by evolution of 
gas, which is the more rapid the more intimate the mixture: while 
this is going on, no elevation of temperature is perceptible. In direct 
sunshine the explosion occurs more quickly, often in nine or ten 
minutes. The products of the reaction, scattered about by the explo- 
sion, consist of mercuric iodide and nitrogen iodide. The evolved 
gas is nitrogen. Other solvents of iodine (carbon bisulphide, propyl 
or amyl alcohol, chloroform, glycerin) substituted for the alcohol do 
not bring about explosion, even in twenty-four hours. When, how- 
ever, the iodine and white precipitate are mixed in the proportion of 
6 atoms of the former to 2 molecules of the latter, and covered with 
chloroform or amyl alcohol, sharp detonations occur in the liqnid 
without shattering the containing vessel. 

Chlorine also acts violently upon white precipitate. When the 
powder is introduced into an open vessel of chlorine, it quickly becomes 
hot and acquires an undulating motion (due to escaping gas), followed 
in a few minutes either by explosion or more frequently by ignition, 
in the form of green flame. The residue consists of mercuric chloride. 
Bromine acts in the same manner as chlorine. 

Cuprammonium nitrate and sulphate, when mixed with iodine and 
covered with alco!:ol, behave in the same way as white precipitate, 
but the explosions which occur in the mixture are never so violent as 
to shatter the containing vessel. 

White precipitate is not decomposed by the chlorides, bromides, or 
iodides of alcohol-radicles at the ordinary temperature; but with the 
halogen-compounds of acid radicles a violent reaction takes place, 
resulting in the formation of the corresponding amides, acetyl chlo- 


342 ABSTRACTS OF CHEMICAL PAPERS. 


ride, for instance, giving mercuric chloride and acetamide. At the 
same time there is formed a red body which dissolves in alcohol, and 
is thrown down from the solution by water in red flocks. This sub- 
stance contains mercury, nitrogen, and chlorine, but its exact composi- 
tion has not been determined. 

Cuprammonium sulphate also reacts violently with acetyl and 
benzoyl! chlorides. 


J. R. 


Action of Water containing Air on Lead. 
By E. VanpDEvyYvERE (Arch. Pharm. [3], vii, 39—-47). 


Tue author has experimented on the behaviour of lead towards water 
under various conditions. His conclusions are as follows :— 

1. Whenever lead is exposed to the air, oxidation takes place and 
hydrocarbonate is formed. 

2. When this action goes on in distilled or rain water, it is intensi- 
fied by the ammonium nitrite or nitrate almost invariably present in 
such waters, whilst the hydrate formed is dissolved. Waters entirely 
free from these salts have little action on lead. 

3. In spring waters containing calcium carbonate and excess of 
carbonic acid, the lead oxide first formed combines with carbonic acid 
to form insoluble lead carbonate, and calcium carbonate is thrown 


down. d. B, 


New Observations on several Compounds of Mercury. 
By J. Scunavss (Arch. Pharm. [3], vi, 411-418). 


Tue author shows that— 

(1.) A mixed precipitate of silver chloride and mercurous chloride 
is not susceptible to light. 

(2.) Neither is the silver chloride which is precipitated from silver 
nitrate by a solution of mercuric chloride, but this regains its sus- 
ceptibility immediately in presence of excess of silver nitrate or of 
ammonia. 

(3.) A small. quantity of an insoluble compound of mercury is 
always mixed with the chloride of silver which is precipitated by 
mercuric chloride. 

(4.) Mercurous chloride, contrary to the usual supposition, is not 
converted into mercuric sulphide by sodium thiosulphate, but partly 
into metallic mercury, while the rest is dissolved. 

(5.) A crystalline double salt is then formed, consisting of mer- 
curoso-sodic thiosulphate. Magic photographs, therefore, consist of 
metallic mercury, and this being the case, they are instantly destroyed 
by a solution of mercuric chloride, with formation of mercurous 
chloride. 

(6.) Among the haloid salts of mercury, which in general are more 
or less decomposed by light—very slowly, however, in many cases— 
mercurous iodide is characterised by its special peculiarity of being 
able to receive a latent impression by light, which is capable of de- 
velopment; it is thus allied to the haloid salts of silver. 

e. F. a. 
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On the Sulphides of Arsenic and their Compounds. 
By L. F. Niusox (J. pr. Chem. [2], xii, 295—331). 


Firry years have elapsed since Berzelius investigated the sulphides of 
arsenic, and pointed out the analogy between the sulpharsenites and 
sulpharsenates, and the arsenites and arsenates. A number of com- 
pounds were at that time made by him, but not analysed, for his pur- 
pose was a general one. Among those described are As,.8, and As,Sjs, 
the existence of both of which has been doubted. The author has 
investigated the sulphur compounds of arsenic for the purpose of 
solving the question of their existence. 

I. Arsenic disulphide, As,8,. Realgar.—Arsenious anhydride and sul- 
phur were heated together, according to Berzelius’s recommendation, in 
the proportion of 2As,0; to 7S,. A transparent ruby-red glass contain- 
ing 42°94 per cent. of sulphur, or rather more than enough for As,Ss, 
was the result. It was mixed with the theoretical quantity of arseni- 
ous anhydride, and again distilled. The distillate had the same 
appearance, and still contained too much sulphur for realgar; nearly 
enough, in fact, for orpiment. This was repeated several times, but 
the sulphur never fell below 36 per cent., whereas realgar contains 
29°91. The attempt to prepare it thus was abandoned. Another 
method gave a better result; 3°95 grams arsenious anhydride were 
mixed with 2°234 grams of finely powdered sulphur, and placed in a 
tube on which several bulbs were blown. Carbonic anhydride was 
passed through to expel the air, and aslow current kept up during the 
entire operation. After about seven hours’ heating, the mass slowly 
became crystalline, and the colour changed to that of cinnabar ; it could 
also be more easily fused and distilled. Some of the substance, however, 
did not change into the crystalline compound. This crystalline body 
was partially soluble in caustic potash, with a black residue, which 
reaction is characteristic of realgar. Analysis proved it to be As.S». 

During the process of preparation, a little metallic arsenic was 
liberated. The author established by a separate experiment that a 
sulphide and an oxide of arsenic react on one another in a manner 
analogous to that exhibited by the corresponding lead compounds. 

During the distillation, sulphurous anhydride was continuously 
evolved. This led to the suspicion that an oxysulphide might be 
formed. An opaque, amorphous, glassy substance, formed on heating 
arsenious oxide and sulphide together was analysed; 8, 25°43 per 
cent., As, 72°10 per cent. The substance thus contains more arsenic 
than the disulphide. Hausmann’s hypothesis is thus confirmed, viz., 
that a small admixture of arsenious oxide renders realgar uncrystal- 
lisable. The ruby-red glass, obtained as a product of the first men- 
tioned distillations consists of mixture of arsenic di- and tri-sulphides. 

If hydrogen be substituted for carbonic anhydride in expelling air 
from the retort in which the distillation is performed, the sulphide of 
arsenic is reduced to metal, with evolution of sulphuretted hydrogen. 
The higher sulphide is not so easily reduced as the disulphide. Sodium 
sulpharsenate is also reduced to metallic arsenic by heating in an 
atmosphere of hydrogen; H. Rose’s assertion to the contrary was 
disproved by the author. 
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After the oxygen was thoroughly expelled from the arsenic disul- 
phide, by heating in an atmosphere of hydrogen, the sulphur lost was 
added, and pure realgar was obtained by fusing the mixture in an 
atmosphere of carbonic anhydride. 

Senarmont states that realgar is formed when arsenic trisulphide is 
heated in a sealed tube with sodium bicarbonate ; H. Rose, on the 
other hand, asserts that arsenic is volatilised, and sulpharsenate 
remains. Rose’s experiments were repeated by the author, and his 
statement confirmed. 

The following method of preparing arsenic disulphide was discovered 
by the author. Berzelius obtained a “ hyposulpharsenite”’ as a bulky 
brown precipitate, by dissolving arsenic trisulphide in sodium carbonate, 
and letting the solution cool. In repeating this experiment with a 
strong boiling soluticn of sodium carbonate, the author observed the 
precipitation of a heavy crystalline powder, while sulphuretted hydrogen 
was evolved. This powder melts, forming a red liquid, which assumes 
a crystalline form on cooling. After being dried over sulphuric acid, 
it loses no weight at 100°. It forms a yellow solution with caustic 
potash, and a purple solution in caustic soda, which soon becomes clear, 
while a black precipitate falls. The solution contains an arsenite and 
a sulpharsenite. Analysis proved the crystalline powder to be pure 
arsenic disulphide. 

The most characteristic test for realgar is the precipitate whicu 
settles from its solution in alkaline hydrates; this substauce was re- 
garded by Berzelius as As,.S, and by Kiihn as arsenic contaminated 
with arsenic disulphide. Kiihn gives this reaction to account for its 
formation, 


3As.8, = 2As.8, + As», 


which requires that the liberated arsenic should form 23°36 per cent. 
of the realgar used. 

Various experiments made by the author show that this reaction 
really takes place, but that the arsenic acts on the excess of alkaline 
hydrate on prolonged boiling. No arseniuretted hydrogen is liberated, 
but probably hydrogen, owing to the decomposition of water by the 
finely divided arsenic. The whole of the arsenic disulphide is not de- 
composed by boiling with caustic alkali, for the arsenic encrusts it, 
and prevents its action. This accounts for the sulphur found by 
Berzelius, and satisfactorily disproves the existence of As,,S. 

Realgar, on exposure to air, becomes partially oxidised ; the liberated 
sulphur combines to form trisulphide. This was demonstrated by 
dissolving the arsenious anhydride and arsenic trisulphide encrusting 
sorae realgar which had been exposed to air, in alkaline carbonate ; the 
trisulphide was precipitated from the solution by addition of hydro- 
chloric acid, and the arsenious acid was recognised in the filtrate, 
with sulphuretted hydrogen. This oxidation occurs in nature. Orpi- 
ment is probably a secondary product, formed by the action of air on 
realgar, and arsenious anhydride invariably accompanies orpiment. 

Rose states that arsenic disulphide, in a current of chlorine, 
melts to a yellowish-brown liquid, which becomes brown by absorp- 
tion of chlorine, and has the composition 2AsCl;.3SCl. The author 
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repeated Rose’s experiments, and after fractionating the product, found 
it to consist of a mixture of sulphur chloride and arsenic trichloride. 
Chlorine does not act on arsenious trisulphide so energetically as on 
the disulphide. The products of the reaction, however, are the same 
as in the former case. 


W. R. 


Solution of Platinum in Sulphuric Acid. 
By A. ScHEURER-KESTNER (Compt. rend., Ixxxi, 892—897). 


THE platinum apparatus used for concentrating sulphuric acid is dis- 
solved by the acid to a certain extent. When acid free from nitrous 
compounds and concentrated to 94 per cent. is used, 1 gram of platinum 
is dissolved by 1,000 kilos. of acid; with 98 per cent. acid, 7 grams, 
and with 99°5 per cent. acid, 9 grams of the metal are dissolved by 
each 1,000 kilos. of acid. But when the acid contains nitrous com- 
pounds, the platinum is dissolved in much larger proportions ; whereas 
the presence of a small quantity of hydrochloric acid does not appear 
to influence the result. Platinum containing iridium resists the solvent 
action much more than the pure metal; but alloys containing much 
iridium are brittle. 


R. R. 


Mineralogical Chemistry. 


Mineralogical Notices from the Mines at Stassfurt and 
Leopoldshall. By G. Krauser (Arch. Pharm. [3], vi, 409— 
411). 


A NEW modification of polyhallite has lately been found at Stassfurt. 
Hitherto it has occurred only as a homogeneous bright grey mineral, 
but in the new specimen the sulphates are distinct, and interstratified 
with each other. The calcium sulphate is especially conspicuous, in 
white amorphous masses. The whole mineral is penetrated and over- 
grown with rock salt. When placed in water, all the salts dissolve 
out, except the calcium sulphate, which remains behind as a white 
skeleton. Analysis of an average specimen gave: 


CaSO,. 
32°53 


MgSO,. 
13°11 


K.SO,. NaCl. H,O. Insoluble. 
24°82 18°17 10°58 0°95 = 100°16 


Subtracting the sodium chloride and insoluble matter, the composition 
would be : 


CaSO,. MgSO, K,S0, H,0. 
ae 40°14 16°17 80°62 13:05 = 99°98 
Calculated .. 45°18 19°93 28°90 5°99 = 100 


It is often stated that blue specks are present in the r 
VOL, XXIx, 


ock salt, with 
2a 
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‘ which ordinary polyhallite is intergrown on the under-side. But poly- 
hallite itself may be penetrated by blue transverse lines, less than a 
millimetre in breadth, which do not spring from the rock salt. 

Reichardtite has been lately come upon in No. 2 level, but cannot 
be followed from fear of letting in water. 

A mineral is found at Leopoldshall, which is known as “hard salt’’ 
(Hartsalz). In appearance it is brick-red, and consists chiefly of 
kieserite containing 18 to 20 per cent. of potassium chloride. It is 
difficultly soluble ; but has been used in the powdered state for manure. 
In the same locality have lately been found anhydrite, kieserite, and 
polyhallite, on the top of which are crystals of iron pyrites of the 
most various sizes. 


G. T. A. 


New Discoveries in the Stassfurt Salt Mines. 
By G. Krause (Arch. Pharm. [3], vi, 325—331). 


Tue first of these is the so-called fibrous salt (“‘ Fasersalz’’), which is 
very similar in structure to fibrous gypsum, and occurs in a thin layer, 
2—8 centimeters thick, imbedded in marl. It is quite colourless, and 
consists of pure sodium chloride. 

White, yellow, and red carnallite are also found in a fibrous form ; 
the red variety, which is only yellowish red, is capable of being sepa- 
rated into distinct fibres like asbestos, whilst the white and yellow 
varieties cannot. 

Blue sylvin and colourless sylvin crystals occur here, imbedded in 
rock salt and carnallite, accompanying the so-called compact sylvin. 
Yellow and rose-red crystals of this mineral also exist. 

Copper pyrites has also been found in the insoluble residue left in the 
vats after the extraction of the soluble salts. It is in the form of cubes 
of 1—3 millims. diameter. Twin crystals have been observed amongst 
them. 

Besides white boracite, yellow, grey, green, and white varieties occur; 
the three last mentioned are rare, and their colours appear to be due 
principally to organic matter. The yellow boracite contains iron, part 
of which is in a state of chemical combination, replacing magnesium 
in the mineral. 

Ordinary grey kainite is easily soluble in water, 100 parts at 18° 
dissolving 79°56 of the mineral; but as its specific gravity varies 
greatly in different specimens, it is possible their solubilities may also 
vary. 

Phe latter part of the notice is taken up with theoretical specula- 
tions as to the method in which the different minerals have been 
formed, reasoning from analogy with the phenomena observed in the 
crvstallisation of solutions of glauber salt of various degrees of con- 
centration, and at various temperatures. 


C. E. G. 
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Reichhardite, a New Mineral from Stassfurt. By G. Krause 
(Arch. Pharm. [3], vi, 41, 42). 


THIS mineral is found in the upper stratum of the carnallite, in a 
layer about 2°3 centimeters thick, associated possibly with cainite. Its 
specific gravity in aleohol was found to be 1°61 ; in ether, 1°71; and in 
benzene, 1:68; while the specific gravity of ‘ordinary magnesium sul- 
phate is 1:751. Hardness, 2—3. It is transparent, has a vitreous 
lustre, and is easily cloven. It cceurs in amorphous masses, in which 
no crystals have as yet been observed. It consists of 48°78 MgSO,, 
and 51:22 H.O, which is the composition of ordinary magnesium sul- 
phate, MgS0O,,7H.O. The occurrence of this salt in compact masses 
is, however, new, as it has hitherto been found only as an efflorescence, 
forming the so-called “ hair-salt,” as in the coal mines of Offenburg, 
and the quicksilver mines of Idria. 
W. R. 


Mode of Formation of the Brown Hematite Deposits of the 
Great Valley (U.S.). By Freperick Prime (Am. J. of Sci. 
[3], ix, 433—440). 

THROUGHOUT the limestone rock which forms the Great or Cumberland 

Valley, U.S., limonite or brown hematite ore is found in abundance. 

Underlying the ore is a ferruginous clay, of white or straw-yellow 

colour, which, being composed of minute crystalline plates, has a greasy 

feel and very slaty texture. Analysis showed it to consist mainly of 
damourite (hydrated potash mica)— 


SiO,  Fe,O3. AlO, MgO. CaO. Na,O. K,O. H,0. 
49°92 0-91 3406 $4177 O11 O74 694 652 = 100°97 


This variety of slate, which the author believes to be very widely 
distributed in connection with hematite, is exceedingly decomposible, 
crumbling away rapidly under the influence of air and moisture into 
a white or yellow clay, which sometimes wholly replaces the slate, the 
change having taken place previous to the extraction of the ore. 

The constant association of slate with these ores, leads naturally to 
the supposition that the one has exercised an important influence on 
the deposition of the other; in the author’s opinion, the presence of 
the slate was necessary to the deposition of the ore, in that it formed 
an impervious bed, through which the chalybeate waters could not 
penetrate, and he considers that it would be improbable, therefore, to 
find continuous deposits of brown hematite ores, when the slate or clay 
does not occur with them. He objects to the opinions of Dr. Hunt 
and Prof. Lesley, respecting the formation of these deposits, and puts 
forward a somewhat elaborate theory of his own, in which he shows 
that ferrous sulphate having resulted from the oxidation of pyrites, 
has been subsequently decomposed by the action of limestone rocks, 
and that the ferrous carbonate has been afterwards converted into 
oxide ; further, that the presence of the damourite slates acting mecha- 


nically, caused the deposition of the iron in that particular spot. He 
2a2 
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thinks that had the ore been originally deposited as carbonate, it would 
have been more uniformly distributed throughout the limestone, and 
that it would be much more difficult to account for the smal! percentage 


of sulphur which is invariably present. 
J. W. 


Limonite with the Colour and Translucency of Gothite. 
By J. W. Mater (Am. J. of Sci. [3], ix, 460). 


Veins of a distinctly translucent mineral were found traversing deposits 
of ordinary compact limonite. The mineral was of a deep blood-red 
colour by transmitted light, but by reflected light it was nearly black, 
with a lustre between adamantine and resinous. It had no trace of 
crystalline or fibrous structure. Hardness, about 5. Sp. gr. = 3°76. 
Analysis gave :— 

Fe,O3. Mn,0;. Al,03. P,O;. SiO). H,0O. 

81°52 0-11 0°26 2°38 0°51 14:95 = 99°73 


Calculating the phosphoric acid as ferric orthophosphate, and ne- 
glecting the hygroscopic water and minor constituents, there is 


left :— 


Calculated for HgFe,Og. 


(limonite). 
Fe,0;.... 78°84 _ 85°61 85°56 
H,0..., 13825 ~ 14°39 14°44, 


100-00 100°00 


The mineral is obviously limonite in chemical composition, but the 
blood-red colour has been generally looked upon as characteristic of 
gothite. No calculation involving the introduction of the phosphoric 
acid into the formula, will bring the latter into accordance with the 


formula of gothite. 
J. W. 


Diabantite, a Chlorite occurring in the Trap of the Connec- 
ticut Valley. By Grorce W. Hawes (Am. J. of Sci. [3], ix, 
4.54—457). 

Tue diabase which, as before mentioned, forms one of the varieties of 

trap-rock of the Connecticut Valley, is cften amygdaloidal, the cavities 

being filled with various minerals, among which calcium carbonate, 
silica, and chlorite are most frequently observed. A specimen of the 
chlorite, of radiated structure and dark green colour, was analysed. 

Its sp. gr. was 2°79, hardness = 1, fusibility = 3. 


SiO,. FeO; AlO; FeO. MnO. CaO. MgO. Na,0. HO. 
83°24 11:07 2:26 25:11 041 1:11 16°51 025 9-91 = 99°87. 
SiO.  Fe,0,A1,03. FeO,Mz0, &e. H,0. 

17°73 5°83 12°66 8°81 = oxygen ratio. 
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Another specimen gave precisely similar results. The oxygen ratio 
may, therefore, be considered as 4°3 : 2: 6: 3, which is that required 
to form a unisilicate of the pyrosclerite group; it is noticeable, how- 
ever, that it contains a much larger proportion of iron than is generally 
found in the mineral above mentioned. 

Liebe, who analysed some chlorites which were found under circum- 
stances similar to the above, proposed to name the mineral diabanta- 
chronnyn. This name the author has shortened to diabantite. 

J. W. 


Contemporaneous Formation of Zigueline and Malachite on 
some old Roman Coins. By Bautanp (J. Pharm. [4], xx’, 
478). 

Some Roman coins, discovered at Cherchell, were found to be coated 

with red oxide of copper, and with malachite, irregularly disseminated 

over their surfaces. 
C. H. P. 


Magnetisation of Ilmenite (Titanic Ironstone), 
By T. L. Puipson (Chem. News, xxxii, 162). 


THE magnetic properties of ilmenite were examined in some specimens 
from Norway, containing 24°6 per cent. titanic acid, and 72:1 per cent. 
protoxide of iron. Its specific gravity was 4°8, and from inspection of 
its tolerably energetic action on the magnetic needle, it appeared to 


possess a considerable number of poles in close proximity, its structure 
being evidently a mass of crystals. An elongated rectangular piece, 
13 inches long and about } inch broad, was broken off and submitted 
to magnetisation by friction with good magnets for upwards of an 
hour. [t was then suspended by silk, and showed complete polarity 
for more than a month, when it was found rather suddenly to have 
assumed an equatorial position. 
M. L. 


Telluric Minerals recently discovered in Chile. 
By F. Domeyxko (Compt. rend., Ixxxi, 632—634). 


1. Telluric Silver—An amorphous, steel-grey, fusible mineral, resem- 
bling the silver sulphide, readily attacked by nitric acid, but cannot be 
pulverised in an agate mortar. It was found in grains of 3 to 5 deci- 
grams, contained in masses of chloride, carbonate and sulphate of lead, 
and earthy matter, in which was also found, 

2. Tellurate of Lea!.—Bright yellow amorphous particles, readily 
soluble in hydrochloric acid. 

These minerals contained not a trace of iodine or arsenic. They 
were found in the abandoned mine of Condoriaco (Coquimbo), occur- 
ring in strata of the Jurassic epoch. It is possible that telluride of 
silver is sometimes mistaken for the sulphide, which it much re- 
sembles. 


M. L. 
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Analysis of Graphite from Siberia. By S. Kern 
(Chem. News, xxxii, 229). 


Two samples from Stepanovsky mine were examined :— 


Volatile 
C. SiO,. Fe,03. Al,O3;. CaOandMgO. matter. 8. 
I.. 2606 37°72 402 17°80 1:20 3:20 trace = 100 
II.. 33:20 43°20 3:05 15°42 1:06 4:03 0°04 = 100 


The Zeilon graphite, containing 80 per cent. of carbon, is mixed 
with Russian graphite tor the manufacture of crucibles. 


M. L. 


Fichtelite and Retinite in the Peat-moors of the Fichtel- 
gebirge. By Ausert Scamipr (Arch. Pharm. [3], vi, 5388— 
541). 


Ficurecire is found in masses of peat (formed from pine trees or 
firs), in fine tuft-like groups of monoclinic crystals, and in yellowish 
scales. Gorup gives fichtelite the formula C,H;, Bromeis C,H,, but 
Trommsdorf considers it to be identical with a brown-coal resin, called 
k6nlite, found at Utznach, and having the formula CH,. Fichtelite de- 
composes gradually at the ordinary temperature into oily drops, which 
have not been further examined. Retinite occurs along with fichtelite 
on masses of peat in crystals, exhibiting a brilliant lustre which are 
more or less distributed throughout the mass of turf. Retinite dis- 
solves in ether and recrystallises from the solution on evaporation. 
Fichtelite also dissolves in ether, but a resin-like mass remains on eva- 
poration, which afterwards slowly becomes crystalline. Retinite is 
soluble in sulphuric acid, and on adding trinitrophenol, a crystalline 
compound is formed ; it melts at 213°. Fichtelite and retinite are, in 
all probability, fossil resins, as they occur only on masses of peat which 
were originally portions of resinous trees, such as pine and fir. 


C. A. B. 


The Trap Rocks of the Connecticut Valley. 
By Georce W. Hawes (Am. J. of Sci. [3], ix, 185—192). 


In the following analyses, an attempt is made to show that the trap 
rock which, in the form of dikes, intersects the Mesozoic sandstone of 
the Connecticut Valley, is practically uniform in character, and that 
when unaltered it has very nearly the composition of dolerite :— 


SiO,  AlO 3. FeO; FeO. MnO. CaO. MgoO. 
West Rock.... 51°78 1420 359 825 044 10°70 7°63 
Mount Holyoke 52°68 1414 195 979 O44 9°38 6°38 
Jersey City.... 5313 13:74 108 91 0°43 947 8:58 


NaO.  K,0. H,0. P.O. 

2°14 0°39 0°63 014 = 99°89 
2'56 0°87 16 — = 99:79 
2°3 1:03 0:9 — = 99°76 
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The principal components of the rock are pyroxene and labradorite, 
with small quantities of magnetite, chrysolite, and apatite. The 
pyroxene was recognised by its cleavage, and the labradorite by the 
percentage of silica and lime; as the oxygen ratio of the bases and 
silica was less than 1 : 2, the felspar could not well be oligoclase. 

The pyroxene from West Rock gave as follows :— 


Alk. and 
SiO, Al,O3;. FeO. MnO. CaO. MgO. H,0. loss. 


5071 356 153 O81 1335 1363 4117 148 = 1000 


The proportion of magnetite varies greatly ; in some cases the amount 
is very large, as in one of the dykes which forms a portion of the 
Hanging Hills of Meriden, where great disintegration has resulted 
from the large percentage of iron. In other places, also, octohedral 
crystals of magnetite are sometimes plainly visible. 

The felspar, anorthite, is not unfrequently a constituent of these dole- 
rites. Thus, a dike which intersects the main West Kock dike, is cha- 
racterised by large grains, } to } inch in diameter, of a clear, whitish, 
mineral of easy cleavage. Its composition, on analysis, was found 
to be— 


SiO, Al,0;. FeO; CaO. MgO. KO. Na,0. H,0. 
45°95 347 064 158382 — 045 18 O96 = 10032 


and the dolerite from which it was extracted as follows :— 


Dolerite from Wintergreen Lake. 


SiO. Al,O3. Fe,03. FeO. MnO. CaO. MgO. Na,O. K,0. H,0. 
52°42 1454 125 984 051 1059 7:33 2°23 049 055 = 99°75 


Among the altered rocks, diabase or chloritic dolerite is one of the 
most abundant. Of the portions chosen for examination, those from 
the Saltonstall ridge are typical specimens of large and long dikes; 
while those from a dike of the Durham Mountains exhibit still greater 
alteration. The change does not appear to have been accomplished by 
any surface or recent action, since the iron has not undergone further 
oxidation, but rather to have originated at the time of ejection, doubt- 
less in the manner already suggested by Prof. Dana in connection with 
this subject. 


Diabase from 8. Durham Mountain. 


SiO. Al,03. Fe,0;. FeO. MnO. CaO. MgO. Na,0. K,O. HO. CO,. 
4654 149 354 98 034 794 486 243 O06 452 435 = 99°82 


The ejected material, therefore, whether anhydrous or chloritic, 
seems to prove by its uniformity that it has had a common source, 
and further, that this source was deep-seated, since it is improbable 
that such uniformity should prevail if the rock had originated near the 
surface, or even, as has sometimes been supposed, among the more 


superficial metamorphic rocks. 
J. W. 
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Examination of Gases from the Meteorite of February 12, 
1875. By Arruur W. Waigut (Am. J. of Sci. [3], ix, 459). 


THE meteorite examined was of the stony kind, containing numerous 
small grains of metallic iron. The iron, having been separated and 
heated in a vacuum, yielded several times its volume of gaseous 
matter, which analysis showed to be mainly composed of hydrogen 
and oxides of carbon, the approximate percentages being CO. = 35, 
CO = 14, H = about 51. 

These results show that the iron of stony meteorites differs as to its 
gaseous constituents from the metal of ordinary meteorites, since in 
the latter hydrogen is most abundant, while in the former the oxides 
of carbon are the characteristic constituents. 

The spectrum of the gases showed distinctly the same carbon bands 
that are observed in the spectra of certain comets, a fact which is 
looked upon as a confirmation of the received theory respecting the 
meteoric character of these bodies. 


J. W. 


Fall of a Meteorite in Russia. By A. DauBRrése 
(Compt. rend., lxxxi, 661—663). 


Tuts occurred about midnight on the 12th May, 1874, at Sevrukow, a 
village in the district of Belgorod, in the Government of Koursk. 
There was a luminous train, which lit up the objects in the neighbour- 
hood, and two minutes after the disappearance of this, a loud explosion 
was heard, comparable to a clap of thunder. The next morning a 
stone weighing 98 kilos. was found in a garden, at the bottom of a 
hole half a meter in diameter and one meter deep. This stone pre- 
sents a black and lustreless fracture, with grains of nickeliferous iron. 
Thin sections examined under the microscope show much transparent 
doubly-refracting substance. When the matter of this meteorite is 
treated with an acid, gas is disengaged, a considerable part of which 
is sulphuretted hydrogen. The portion thus attacked leaves a residue 
of gelatinous silica, but another silicated portion resists the action 
of even strong and boiling acid. 


R. R. 


On the Mass of Meteoric Iron which fell in Dickson Co., 


= in 1835. By J. L. Smita (Chem. News, xxxii, 


THe meteorite, of which a short description was given by Professor 
Troost in Am. Journ. Sci., 1845, is one of the rare instances of masses 
of iron occurring in this way free from earthy matter. To the naked 
eye the surface has the appearance of smooth cast iron, but a magni- 
fying glass shows it to have a reticulated surface, apparently caused 
by the intersection of thin lamin of metal separated from each other 
by a semi-fluid slag. It does not tarnish when cut and polished, and 
readily displays the Wiedmannstittian figures, and within them delicate 
parallel lines termed by the author “ Laphamite. markings.” Minute 
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cavities are discernible in the mass. Its specific gravity is 7°717, and 
its analysis gave— 


No trace of sulphur, and only a minute trace of phosphorus. 

Ata red heat it gave off 2°2 volumes of gas, consisting of hydro- 
gen, 71°04, carbonic oxide, 15°03, carbonic anhydride, 13-03 per 
cent. 

The author considers that in this meteorite, and probably in all 
similar masses of iron, the temperature has not been sufficiently high 
to melt the falling body, otherwise the surface would not have shown 
the reticulate marking noticed above. If this be true in all cases, 
the Ovifak iron must be of terrestrial origin, for unless molten in its 
passage through the air it could not have penetrated the basalt in the 
form of scattered particles. 


M. L. 


Meteorites discovered in South America. By F. Domsyko 
(Compt. rend., Ixxxi, 597—600). 


Tue paper relates to two meteorites which were found in the Desert 
of Atacama, one near a place called Cachiyuyal, the other near the 
Bay of Mejillones. The results of analysis gave for the first :—iron, 
93°72; nickel, 4°81; cobalt, 0°39; schreibersite, 0°40; earthy matters, 


0°50: for the other—iron, 95:4; nickel, 3°8; cobalt, 0°1; schreiber- 
site, 0°9. 
R. R. 


Ferruginous Corpuscles in the Atmosphere. By G. TissanDRIER 
(Compt. rend., Ixxxi, 576—579). 


In the dust gathered on an elevated horizontal surface exposed in the 
open air of the country far from human habitations, in the residue 
obtained by the evaporation of distilled water through which a few 
cubic meters of the purest atmospheric air had been passed, and in 
the sediment deposited from rain collected in an unpeopled region, 
or from snow taken from the sides of Mont Blanc, the author has 
always found a great number of particles which are attracted by the 
magnet. These particles, which are about one-hundredth of a milli- 
meter in diameter, were, on microscopic examination, observed to be 
for the most part black opaque spheres. Particles exactly similar 
were artificially produced by a flint and steel, by burning iron filings 
in a hydrogen flame, and by the combustion of iron wire in oxygen 
gas. The author concludes that the atmospheric ferruginous particles 
have their origin in the meteorites or shooting stars breaking up into 
fragments of incandescent iron, the combustion of which gives rise to 
an immense number of minute globules of fused magnetic oxide, 
which are carried about by the winds and distributed over the whole 
surface of the globe. 


R. R. 
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Air and Water. By E. Reicuarort 
(Arch, Pharm. [3], vi, 193—215). 


Tue author has determined the quantities of oxygen, nitrogen, and 
carbon dioxide evolved from various waters on boiling. The following 


numbers express the ratios existing between these quantities :— 
1. Distilled Water :— 


a. b. C. d. 
=1:233 1:351 1:181 1: 2°02 
=185:1 25:1 4118:1 O938:1 


water after standing 24 hours in open flask. 


9 99 


” > 
water taken from condenser, temp. 


” 


2. Spring Water of Jena :— 


a. b. C. 
O:N =1: 2°31 1: 2°34 1 : 2°30 
N +0: CO, = 0°94: 1 0°94: 1 1:04: 1 


3. Springs from the neighbourhood of Weimar.—The water contained 


large quantities of gypsum, it passed through Muschelkalk forma- 
tion. 


A. Lotte spring— 


a. 
O:N =1: 429 
O+N:CO, = 068:1 

B. Ehringsdorf spring— 


a. 
O:N =1:3°61 
N +N: CO, = 0°47: 1 
C. Stern spring— 
: b. 
O:N : 3 1:2°9 
O+N:CO, ‘51: 0-44: 1 
D. Oberweimar spring— 
b. 
O:N 1: 3:28 
O +N: CO, = 0°39: 0:46 : 1 
The total quantities of gas in the spring water varied from 53 to 57 
c.c. per litre. 


4. Deep Springs.—A. K6nigsborn, near Unna, in Westphalia, 500 feet 
deep :— ; 
= 1:157 
; = 0035: 1. 
B. Steben chalybeate water, from a depth of 80 feet :— 
O:N = 1: 24. 
N+ 0:CO0O, = 0°018: 1. 
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5. River Water.—Water from the Saale :— 


a. b. 
O:N =1:478 1: 1°19 
O+N:CO,=153:1 14°94: 1 


After standing in an open vessel for a day, the following ratios were 
obtained from the same samples :— 


a. b. 
O:N =1:221 1: 222 
O+N:CO, = 17°42:1 5°04:1 
a had a temperature of 5°. b of 13°. 
6. Snow Water.—A. Fresh snow melted :— 


a. b. 
O:N =1:215 1 : 2°20 
O+N:CO, = 1143:1 ‘13°83: 1 
B. Snow which had lain for some time quickly melted water at 
temp. of 5°: 
O:N = 1:2 
O +N: CO, = 2011: 1 
C. Same snow as B, but melted by standing in an open dish over 
night. Temp. of water = 5°. 
O:N 
O + N ° CO, 
D. Same as C, but temp. = 9°. 
O:N =1: 2°03 
O+N:CO, = 388:1 
KE, Snow water allowed to stand in open vessels. a for 11 days, 


temp. 10°; b the same, but freed from gases by boiling before being 
exposed ; c for 12 days, temp. 14°. 


a. b. 
O:N =1: 1 : 2°36 
O+N:CO,=60:1 1:41: 1 


7. Rain Water.—In January. Temp. of water = 4°. 
a. Bee 


O:N 

O ca N : CO, 
. \ In May. Temp. = 115°. 
c. In June. Temp. = 15°. 
d. Ditto. Last rain of a three days period. Temp. = 15°. 
e. In July. Temp. = 20°. 
J. Ditto. Accompanied by thunder. Temp. = 24°. 
g. Ditto. Long continued gentle rain Temp = 16°. 
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a. b. c. d. e. fs q: 
O:N =1: 307 265 238 547 229 334 2:10 
CO.:0+N=1: 291 1049 1033 609 392 466 2°55 
a was allowed to stand for six days in a loosely closed vessel at the 
temp. of 14°—18° ; it then gave :— 
O:N =1:2 
= 657:1 


O0O+N:CO, 


A quantity was filtered. 
O:N=1:283 0+4+N: CO, = 965:1 
The water collected in January (see back), after standing for eight 
days in contact with air, gave the following numbers :— 
O:N =1:3°-03 
O+WN: CO, = 447:1 
The oxygen has therefore diminished relatively to the nitrogen. In 
order to determine whether. the oxygen is used up by organic matter, 
experiments were carried out in waters containing peat. The water 
marked c collected in June was allowed to stand in contact with peat 
for five hours ; the ratios then were (temp. = 19°) :— 
O:N =1:137 
O+N:CO,= 59:1 
The same water, after the expulsion of the gases, was allowed to 
remain in contact with fresh turf for 36°5 hours (temp. = 17°) :— 
O:N =0:50°0 
O+N:CO,=1:1 


Merely a trace of oxygen was found in the water. 
M. M. P. M. 


On the Ammonia contained in the Sea Water and Salt 
Marshes around Montpellier. By M. Aupoynaup (Compt. 
rend., lxxxi, 619—621). 


THE ammonia in sea water was found to vary at different times, and 
according to the time which elapsed before the analysis was made, 
after collecting the sample :-— 


Interval between collec- mgrm. per Ammonia 

Date of collection. tion and analysis. litre. liberated. 

1 day By magnesia. 

1 ” ‘ ” 

4 days ; - 

2 days - 

. - Without magnesia. 
1 day ‘ By magnesia. _ 
3 days ; Without magnesia 
7 days ‘ 
By magnesia. 


%? 
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Water collected on May 3 evolved ‘16 mgr. ammonia with magnesia, 
whereas after 12 days, ‘6 mgr. was obtained without using alkali. If 
alcohol be added to the salt water shortly after collection, no ammonia 
can be found. 

The atmospheric disturbances accompanying the inundations of the 
south correspond with the dates of the third and fourth of the above 
samples, when from June 22 to 24 there fell one million litres, contain- 
ing 1 kilo. of ammonia per hectare. 

It appears that the waters of salt ponds, shallow and rich in vege- 
table growth, contain ammonia, whereas in deep situations without 
vegetation, not a trace is found. It follows that no ammonia is given 
off from the open sea, and that only limited areas can evolve ammonia 
and return nitrogen to the air in a form in which it can be assimilated 
by plants. 

M. L. 


Variations in the composition of River Waters. 
By J. A. Wanktyn (Chem. News, xxxii, 207). 


From the end of May or beginning of June until the middle of Septem- 
ber the level of the Nile rises, and then gradually sinks till about 
Christmas, from which time until May it is nearly stationary. Samples 
of the water taken in different months of the year were submitted to 
analysis with the following results :— 


Date. Solids. Chlorine. Hardness. 
1°80 
0:90 
0°30 
0°40 
0°40 
0°50 
t 0°45 
1875. 1:00 
May 13 1:20 


The comparatively small amount of chlorine in the water during 
the latter half of the year is accounted for by the fact that during this 
time the river is fed chiefly by storm water, which sweeps rapidly over 
the surface of land already denuded of salt. The supply during the 
months of spring is water which has passed deeper into the ground, 
and also undergone evaporation aud concentration, so that the maximum 
of chlorine is found at the commencement of flood time. The same 
facts explain why the hardness should be virtually constant, since the 
storm water is always saturated with calcium carbonate from the quan- 
tity of this substance carried down with the flood water. 

The phenomena under consideration are most marked in such a river 
as the Nile, but doubtless prevail, though in a far less degree, in other 
rivers, and seeing how great a stress is laid on the quantity of chlorine 
as an index of sewage contamination, it is of importance to recognise 
the influence of floods on the presence of chlorine. 
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The organic matter in Nile water was also determined in samples 
taken as under, but kept for some time before being analysed. 


Date. Free ammonia. Albuminoid, NH3. 
1874. June 8 0°10 

July 04 0°25 
1875. July 18 0-28 


These results are stated as parts per million; those of the first table 
as grains per gallon. 
M. L. 


The Chalybeate Springs of St. Moritz in the Upper Engadin. 
By Aug. Husemann (Arch. Pharm. [3], vi, 97—110). 


Tue first part of the paper contains an historical account of the two 
springs, as well as the analyses previously published by different 
chemists. The author found in 10,000 grains of water :— 


Old well. New well. 

Chlorine 0°27255 0°21778 
Bromine 000417 0°00077 
i 000011 0:00002 
000285 0:00787 

Sulphuric acid 1:79796 1:87698 
Boracic 0:02774 
Nitric 0°00458 
Phosphoric acid 0°00156 0°00144. 
Silicie 0°40169 0°53445 
Carbonic 3492931 35°96061 
Potash 0°07778 0°08004 
Soda 2°72441 2°37648 
Lithia 0:00299 0°00312 
001088 0:00948 

4°77134 506314 

0°00062 0:00065 

Magnesia 0°61593 0°63184 
Manganese protoxide 0°02366 0°02498 
0714894 017392 

— 0:06108 

Alumina “7... 000050 0°00030 
Baryta, ceesia, organic matter.... —_ traces. traces. 

traces in traces in 


Arsenic, copper the ochre. the ochre. 


Temperature in July 5°23° 
Specific gravity 1:002233 1:002325 


Four tables are added in which the basic and acid radicles are com- 
bined as salts according to the author’s views ; the first table contain- 
ing the quantities of each in 1,000 grains of water, the second in one 
pound (= 7680 grains), the carbonates being calculated as monocar- 
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bonates. In the third and fourth the carbonates are calculated as bi- 
carbonates, and the quantities of salts are given in 10,000 grains and 
in one pound, 

On comparing these tables with those obtained by Planta and 
Kekulé twenty years previously it is evident that the water of the new 
well] at all events has suffered a considerable change in its composi- 
tion. But besides this permanent change both wells undergo a pecu- 
liar periodical change. A series of analyses made in 1873 showed that 
both wells were richer in salts in July than in September, that the 
salts of the alkalis fell off in greater proportion than those of the 
alkaline earths, and that the new well which contains less water 
suffered a greater decrease than the old well. The iron also began to 
fail rapidly towards the end of September in both wells, and in 
December disappeared entirely. At the same time also the quantity of 
carbonic acid and water, both became much reduced. The first traces 
of iron showed themselves again in April, at which period the carbonic 
acid and water began again to increase rapidly. 


GS. F. A 


Chemical Investigation of the Mineral Springs on the Left 
Bank of the Inn at Tarasp in the Lower Engadin. By 
AvuG. Husemann (Arch. Pharm. [3], vi, 395—402). 

THESE springs originate in a calcareous clay-slate which is rich in iron 

pyrites, aud becomes covered on exposure with exfoliations of mag- 

nesium, sodium, and iron sulphates, &c. 

I. The “ Bear” Spring (Ursusquelle).—1. The carbonates calculated 
as monocarbonates— 


In 10,000 grains of water. 

Lithium echloride...... , 0°0624 grains. 

e 9 
‘ 
0:0032 
Potassium sulphate wee =6©£2°7717 
Sodium ea 16°7109 
Sodium borate................ .... 24167 
ce nitrate 00083 
Sodium monocarbonate ...... 23°9094 
Ammonium ‘i 0°3692 
Ca'cium i. 18025 
Magnesium “i 57825 
Strontium - 0°:0030 
Ferrous “ 0°1268 
Manganous , 00019 
Silicie acid 01025 
Phosphoric acid 0°0036 
Alumina 0°0025 
Barium, rubidium, cesium, thallium, 

organic matter traces 


4 


98°14.60 
98°4750 
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Half combined and free carbonic acid— 
De Se WE POPU, 6 cco sscsesecevess 
(b.) At temperature of spring (9°3°C.) and 

mean pressure at Tarasp (654 mm.).. 
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21111°8 c.c. 


25367-9 ,, 


Free carbonic acid— 


CD DOO ONE TOM. ccccccccsccecesees 
(b.) At 9°3° and 654 mm. 


10679°9 ,, 
tae ea , 12822°9 


Specific gravity of water .. 1°010277 


2. The carbonates calculated as bicarbonates— 


In 10,000 grains of water. 


Sodium bicarbonate ............ 32°8340 grains. 
PE o xecesecideeees 0°5384 —,, 
Calcium SE Ee 241956, 
DE sseusuceesoese 88114 ,, 
DE, i  sddeceninesees 00039 sé, 
Ferrous ie Cities an ewe 0.1749 ,, 
Pe... stecenvennenes 00026, 


II. The new Bath Spring (Badequelle).—1. The carbonates calculated 


as monocarbonates— 
In 10,000 grains of water. 


I Lithium chloride...............0-06- 0:0034 grains. 
i tt 6. tketebbedatnewadwoas 8:2674 ,, 
t ID vc nc ccvceseseseaeeen 00358 
| et cececeseedihenaeees 00002 _—s,, 
i Potassium sulphate. .............+0+ 10160 __,, 
i Sodium revere ree Terre Te 73344, 
H | ccs ccseeeeenseeawees 024284 ,, 
i Sodium monocarbonate............+. 2°5985__s,, 
1 Ammonium  . whaiieneenined 00541 sy, 
| Calcium i § (sienele 166727 ,, 
i Magnesium “  ebaeerencenee 3°3207 __—,, 
h Ferrous 60 Snedenee edad 0°0918 _,, 
" Manganous i aeniinnineen 00096 _,, 
BUND GONE nc ccccccccccccsecvesenes 01418 ,, 
Phosphoric acid ........secccesseees 00029 ss, 
RE ti chaberdreseerevecsveones 00019 __s,, 


Strontium, barium, nitric acid, organic 
matter 


traces 


eoeoeeeere rere eee ee eereeee sees 


Total of solid constituents............ 39°7996 __,, 


By direct estimation .............+6- 39°9250 ss, 
Half combined and free carbonic acid— 
(a.) At 0° and 760 mm. .......... 10599°8 ¢. ¢. 
(b.) At 9°7° and 654mm. ........ 127547 ,, 
Free carbonic acid— 
(a.) At 0° and 760 mm............. 5417°0 ,, 
(b.) At 9°7° and 654 mm........... 6518-2 
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2. The carbonates calculated as bicarbonates— 
Tn 10,000 grains of water. 


Sodium bicarbonate 
Ammonium 
Calcium 
Magnesium 
Ferrous - 
Manganous _,, 
Specific gravity of water .. 1°004331. 


III. The new Innquelle.—1. The carbonates calculated as mono- 
carbonates :— 
In 10,000 grains of water. 
Lithium chloride 0°0145 grains. 
Sodium 
Potassium sulphate 
Sodium 
Sodium borate 


Ammonium 
Calcium 
Strontium 
Magnesium 
Ferrous 
Manganous 
Silicic acid 
Phosphoric acid 
Alumina 


Total of solid constituents 28°0099 
By direct estimation 27°9561 


Half combined and free carbonic acid— 


At 0° and 760 mm 1630218 c. ¢. 
Free carbonic acid at 0° and 760 mm. 10356°28 ,, 


(2.) The carbonates calculated in bicarbonates— 


In 10,000 grains of water. 

Sodium bicarbonate 2°5187 grains. 
Ammonium 
Calcium 
Strontium 
Magnesium 
Ferrous 
Manganous seo, 

Specific gravity of water .. 1:003978 


VOL. XXIX. 
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Analyses of the Springs containing Arsenic, Iron and Sodium, 
in the Sinestrathal, of the Granbiindner Unterengadin. By 
Ave. Haussmann (Arch. Pharm. [3], vii, 204). 


Twetve or fifteen brooks flow into the Inn between the villages Remiis 
and Sins. In a superficial examination, Dr. Killias found that a pecu- 
liar feature of the water from these brooks was the enormous amount 
of arsenic which they contained. The deposited “‘ rust” contained no 
less than 8 per cent. of arsenic acid. 

The “ Ulrichsquelle” yields about 20 litres per minute. Its tem- 
perature was found to be 12°, while that of the surrounding air was 7°. 
It is quite clear, has a pleasant taste, with a trace of sulphuretted 
hydrogen. Its specific gravity was found to be 1°0023013. 

The Conradin spring gives less water than the Ulrichsquelle, viz., 
15 litres per minute. Its temperature was 9°1°, that of the air being 
12°. It has no smell and is quite clear. Its specific gravity is 
1:0031914. The analyses of both waters are given— 


In 10,000 grains. Ulrichsquelle. Conradinsquelle. 
Grains. 
0°0616 
60166 
00361 
0°0015 
1:0940 
0:0199 
00051 
0°2458 
2°0592 
0°6573 
2°2190 
0°0790 

10°4564 
2°3219 
02334 
0°0039 
0°0021 


Rb.Cl and CsCl.... 
HNO, and 5 traces. 
Organic matter.... 
19°8589 25°5128 
24°8997 27:0904. 
18°8626 20°2261 
\ 19-6000 25-4500 


The author draws attention to the large proportion of boric and 
arsenic acids. 


Free and semi-com- 


Total acids in 10,000 


W. R. 
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Organic Chemistry. 


Oxidation of Organic Bodies. By Reicuarpt and F. ZEIDLER 
(Deut. Chem. Ges. Ber., viii, 1020). 


Ir is well known that different oxidising agents acting upon one and 
the same compound give rise to very different products. The authors 
have commenced some experiments with the view of studying the 
peculiarities in the action of different oxidisers. Reichardt has been 
working upon soluble starch. He finds that brown products only are 
obtained by the action of permanganate in neutral, alkaline or acid 
solutions. Chromic acid and chlorine with copper oxide produce 
similar results. On the other hand by warming the solution with 
bromine and afterwards treating with silver oxide dextronic acid was 
obtained. Dilute nitric acid converts soluble starch into carbon 
dioxide and oxalic acid. Fuming nitric acid gave a mono-nitro-com- 
pound, C;H,(NO-.)O;, which is distinguished from the isomeric com- 
pound obtained from common starch by its solubility in boiling alcohol 
and ether. 

Zeidler finds that amylene when oxidised in different ways yields, 
according to circumstances, very different products, such as acetic acid, 
acetone, carbonic acid, butyric acid, succinie acid. 


Ww. & %. 


On the Hydrocarbons formed by Distilling Crude Fatty 
Acids with Superheated Steam. By Canours and DemargayYy 
(J. Pharm. Chim. [4], xxii, 241—244). 


10—12 titres of an oil boiling below 100°, attained by the action of super- 
heated steam on fats, was treated with sulphuric acid ; the layer which 
floated on the surface was washed with sodium carbonate, then with 
water, dried, and fractionated. It consisted of pentane, hexane, and 
heptane. 

Another portion of the oil, having a higher boiling point, was found 
to contain heptane, octane, nonane, decane, undecane, and a small 
quantity of dodecane, and probably cetane (hexdecane). 

W. R. 


Boiling Point and Specific Gravity of Chloroform. 
By E. Retcuarpr (Arch. Pharm. [3], v, 593). 


REFERENCE is made to two simultaneous series of experiments per- 
formed by Biltz and Rump to determine the specific gravity and boil- 
ing points of chloroform; these were found to be respectively 1:502 
and.62°. Rump, however, has made an error in his experiments, in 
that he considered that having the boiling point constant, the chlo- 
roform must of necessity be free from alcohol, which was not the 
case. 


E. W. P. 
282 
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Action of Chlorine on Ethidene Oxychloride. By G. Rortn 
(Deut. Chem. Ges. Ber., viii, 1017). 


By the action of chlorine upon ethidene oxychloride in direct sunlight, 
a volatile body, crystallising in needles, and having the formula 
C,H,Cl,0, was obtained. It may, therefore, be regarded as the octo- 
chlorinated ether standing next to perchlorethy] oxide. — 


Two Derivatives of Mercuric Mercaptide, By C. L. Jackson 
and A. OppENHEIM (Deut. Chem. Ges. Ber., viii, 1032—1034). 


Boitinée alcoholic solutions of mercuric mercaptide and iodoform, when 
mixed together, deposit, upon cooling, yellow flexible needles of a 
molecular compound, containing the elements of two molecules of the 
mercaptide and one of iodoform (C,H;S—Hg—SC,H;)..CHI;. It is 
soluble in boiling alcohol, but quite insoluble in the cold, and melts 
at 85°5°. 

By heating its alcoholic solution, it is partly converted into white 
scales, mixed, however, with small sulphur-yellow crystals of a third 
compound. Both these products evolve an odour of mercaptan, and 
contain both mercury and iodine. They seem, therefore, to be similar 
to the double compound from which they are formed, but they could 
not be separated, and consequently were not analysed. 

These experiments were undertaken in the hope of producing a 
sulphur-derivative of the tribasic formic ether, by double decompo- 
sition between iodoform and mercuric mercaptide or the bromide 
C.H,;S—Hg—Br, but in neither case were they successful. 

w. A, F. 


On the Alcohols accompanying Ethyl Alcohol. 
By Is. PrerRE (Compt. rend., Ixxxi, 808—809). 


Previous researches have shown that propyl, butyl, and amy] alcohols 
are all contained in the inferior spirit forming the last distillates in the 
manufacture of brandy. While the two latter alcohols spoil the taste of 
the spirit, the presence of 2 or 3 per cent. of the former is not notice- 
able. A considerable quantity of acetic ether is also found in this 
spirit. 

,—an have been made on a large scale (120 hectolitres) and 
a process devised by means of which the brandy is separated from 
these impurities, so deleterious in their effects on the human organism. 

F. D. B. 


Ethyl-propyl Carbinol. By 0. Vo.Kxer 
(Deut. Chem. Ges. Ber., viii, 1019). 


Tue author has produced this hitherto unknown hexyl alcohol by 
preparing the ethyl-propyl ketone, and submitting this compound 
to the action of sodium amalgam and water. 

The boiling point (corrected) was found to be 1384°5°—135:5°, and 
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the specific gravity 0°8335 at 0° and 0°8188 at 20°. By oxidation, it 
yields, first ethyl-propyl ketone, and afterwards propionic acid, by 
which its identity is established. 

W. A. T. 


Action of Chlorine on Trimethylearbinol. 
By F. Lotpt (Deut. Chem. Ges. Ber., viii, 1017). 


WueN chlorine is passed to saturation through trimethylcarbinol, the 
reaction being assisted towards the end by a gentle heat, the liquid 
separates into two layers, one of which consists of aqueous hydro- 
chloric acid. The other layer was a mixture of chlorinated compounds 
of high boiling point, the chief of which had the composition of penta- 
chlorobutylene, C,H;Cl;, a liquid of camphor-like smell, heavier than 
water, and not appreciably affected by it. It boils at 185° to 188° 
under a reduced pressure of 460 mm. This compound may be re- 
garded as resulting, together with water, from the splitting up of a 
chlorinated derivative of the alcohol. Possibly by interrupting the 
process at an earlier stage, such a compound may be isolated. Expe- 
riments in this direction are in progress. 


W. A. F. 


On Diacetonic Alcohol. By W. Heinrz 
(Liebig’s Annalen, clxxviii, 342—353). 


Tis body is formed, together with mesityl oxide, by the action of 
potassium nitrite on a salt of diacetonamine. The author uses, by 
preference, the acid oxalate. 

The alcohol is a colourless, neutral, slightly syrupy liquid, of sp. gr. 
09306 at 25°, boiling at 164°. Its vapour-density was found to be 
4:19, which corresponds closely with the formula C,H,,0., deduced 
from analysis. It mixes in all proportions with water, alcohol, and 
ether ; burns with a luminous, not smoky, flame, leaving no residue; 
smells faintly of mesityl oxide, and has a burning taste. 

Heintz is still engaged in investigating the reactions of this alcohol. 
As the result of experiments already made, he assigns to it the consti- 
tutional formula— 

CH; 
CH;.CO.CH,—C.OH, 
CH; 
which is that of tertiary butyl alcohol having an atom of hydrogen in 
one of the methyl-groups replaced by acetyl. Hence it may be called 


dimethylacetylmethy] carbinol. 
J. R. 


On the Saccharification of Amylaceous Substances. 
By L. Bonponneav (Compt. rend., Ixxxi, 972—974). 


Tux reactions occurring in the saccharification of amylaceous substances 
tend to show that the first product in the conversion is dextrin, which, 
by hydration, yields glucose; but the hypothesis that glucose and 
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dextrin are formed simultaneously, is not supported by observed facts. 
For if the mixture be dried in the cold before saccharification is com- 
plete, and the soluble portion be extracted with cold water, it is found 
to contain glucose 13°7 per cent., and dextrin 86°3 per cent., whereas 
the second hypothesis requires at least 25 per cent. of glucose, according 
to the equation of Musculus. Further, if this were correct, only one 
dextrin should exist, whereas three isomerides can be distinguished in 
all saccharifications. 

In an early stage of the action of acids, any amylogen that may re- 
main having been removed with a small quantity of alcohol, it is 
observed that iodine colours the solution red, and if the dextrin be 
extracted, it is found to consist of a variable mixture of dextrin, a, 
coloured by iodine, and another dextrin whose presence is revealed by 
comparative colorimetric tests with pure «-dextrin. 

As the action of the acid continues, the quantity of a-dextrin dimi- 
nishes, and alcohol’ precipitates @-dextrin, which is not reddened by 
iodine, and is identical with the product of the action of diastase on 
starch paste. 

By concentrating the alcoholic solutions after separation of a- and 
6-dextrin, and treating them with absolute alcohol until everything is 
dissolved in it, the soluble substance is found to be a mixture of glucose 
(70°2—75-4 per cent.), and a body (29°8—24'6 per cent.), which does 
not reduce the copper test, but which is completely transformed into 
glucose by the action of dilute acids. This body. is intermediate 
between 6-dextrin and glucose, it has a strong rotatory power, and is 
distinguished as y-dextrin. 

The same products are formed under the influence of diastase. 

M. L. 


Saccharification. By L. Bonponneau 
(Compt. rend., Ixxxi, 1210—1212). 


THE paper describes differences in the properties of the three isomeric 
dextrins which, according to the author, are produced in every case of 
saccharification. The more important differences are included in the 
following table :— 
Action of 
Rotatory Action of absolute 
iodine. alcohol. 
Amylogen ........ Blue Insoluble 
Dextrin, a Red 7 
ae Colourless - 
Soluble 


” 
Glucose 


East Indian Gum. By F. Ruem 
(Dingl. polyt. J., cexvi, 529—532). 


Tuis gum differs from gum senegal in many respects. It appears to 
contain Fremy’s insoluble metagummic acid. The author, however, 
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asserts, that by continued boiling with water it passes wholly into 
solution, and that the liquid so obtained may be substituted for gum 


senegal in printing, &c. 
M. M. P. M. 


On the Oxidation of Acetic Acid in the Cold, in Liquids, 
Neutral or slightly Alkaline, containing Nitrates and 
Phosphates of Potassium and Sodium. By M. Méuay 
(Compt. rend., lxxxi, 671—673). 


Havine prepared solutions of a mixture of nitrate and acetate of 
potassium by neutralising the commercial carbonate with nitric and 
acetic acids, a disengagement of nitrogen was observed after a few 
days, resembling the escape of carbonic acid in alcoholic fermentation. 
On repeating the experiment with pure materials, the phenomenon was 
not observed. It was therefore sought to determine to which of the 
impurities, if any, of the commercial carbonate of potash, the action 
was due, and the phosphate was found to answer to the search. Soda 
salts acted in the same way. 

The solutions must be very dilute, and the change is more 
rapid at 40° than at 25°, but is checked at 70°. Acetate, nitrate, and 
phosphate of sodium in water, containing 6 grams of each per litre, 
were left at 2U°—25°, and after two or three days disengagement of 
nitrogen was perceived. The liquid became alkaline and amber- 
coloured, and an insoluble gelatinous mass was precipitated. At the 
termination of the reaction the solution was found to contain, at the 
most, a quantity of carbonate of soda equivalent to half the carbon in 
the acetate. 

The insoluble substance, purified by dialysis with a small quantity 
of hydrochloric acid, burns, leaving a carbonaceous residue containing 
a small proportion of ash. It is highly azotised, a minimum of 9°96 
per cent. of nitrogen being obtained with soda-lime. It is insoluble 
in potash, soda, or alcohol. The last causes it to shrink considerably. 
It is soluble in strong hydrochloric acid, or monohydrated sulphuric 
acid, whence it is precipitated by soda or potash. 

The action of the phosphate is analogous to that of a ferment. It 
has certain limits of temperature, and requires a neutral, or preferably 
a slightly alkaline menstruum, and is inactive in presence of acids. 


M. L. 


Researches on the Derivatives of Acetic Ethers, made in the 
University Laboratory at Wirzburg. Communicated by 
J. Wisticenus (Deut. Chem. Ges. Ber., vii, 892—893, and viii, 
1034—1040. Continued from vol. xxvii, p. 883). 


V. By the action of iodine on ethyl acetosodacetate, Dr. Ruegheimer 
has obtained ethyl diaceto-succinate, a colourless compound, which 
is very soluble in alcohol, ether, and benzene, crystallises in rhombic 
tables, and melts at 77°. It is very easily decomposed by a higher 
temperature. 

VI. The ethyl acetosuccinate prepared by Dr. Conrad is found to 
be capable of distillation, though with partial decomposition. After 
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three fractionations the boiling point was found to be 260°—263°. 
The specific gravity of the liquid is 1:079 at 21°, compared with water 
at 17°'5. 

The formula, CH;.CO.CH.CO.OC.H; 


| 
CH,.CO.OC.H;, is confirmed by the results 


of its analysis. 

VII. Ethyl acetomalonate obtained by L. Ehrlich, by the action of 
ethyl chlorocarbonate upon ethylacetosodacetate, presents similar pro- 
perties. It forms a colourless oil, boiling at 238°-—240°, and having 
the specific gravity 1-080 at 23°. 

The combustion of the compound gave numbers agreeing with the 


formula :— 
CH;.CO.CH.CO.OC.H, 


| 
CO.0C.Hs 


By bringing together equivalent quantities of ethyl acetosodacetate 
and allyl iodide, F. Zeidler has obtained ethyl aceto-allyl-acetate. 
This is a transparent liquid of sp. gr. ‘982, at 20°, and is represented 
by the formula :— 

CH;.CO.CH.CO.OC.H; 


| 
CH,.CH : CH, 


When boiled with alcoholic potash, it readily splits into alcohol, a 
carbonate and allylacetone, CH;.CO.CH,.CH,.CH—CH2, a light, 
colourless oil, boiling at 130°, which by oxidation yields acetic, carbonic, 
and oxalic acids. No crystallisable compound of the ketone with 
alkaline sulphites could be obtained. 

Ethyl acetoallylacetate, heated with sodium ethylate, gave a large 
quantity of ethyl allylacetate, CH,—CH.CH,.CH,.CO.OC.H;, which 
boils at 142°—144°, and from which may be obtained allyl-acetic acid, 
in the form of an oil which floats on water, and boils at 182°. Its 
potassium salt crystallises in easily soluble scales ; the calcium salt in 
leaflets, having the formula, (C;H,O,).Ca + 2H.0. By oxidation with 
chromic acid, allyl-acetic acid yields succinic and formic acids. Treated 
with sodium amalgam in the presence of alcohol and water, it furnishes 
alphaallyl-betaoxybutyric acid :— 


CH; CH; 


| 
bo CH.OH 
l + 2H,0 + Na, = HO.C,H, + NaOH + | 
CH. C;H; CH.C;H; 


| 
bo.0c.H, CO.ONa 


‘The alkali-salts of this acid are extraordinarily soluble. The easily 
soluble barium salt is neutral, whilst copper and zinc give basic com- 


pounds. 
. VIII. Ehrlich has obtained a well crystallised sodium sulphite com- 
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pound of methyl-phenethyl ketone, and finds that this ketone, when 
oxidised with chromic acid, is broken up into acetic, carbonic, and 
benzoic acids. 

By treating ethyl acetobenzylacetate with sodium, and the resulting 
sodium-derivative with benzyl chloride, ethyl acetodibenzylacetate is 
obtained as a viscid oil, which cannot be distilled without decom- 
position. 

By the action of sodium amalgam, acetobenzyl, acetic ether assimi- 
lates hydrogen, and is converted into alphabenzyl-betaoxybutyric acid. 


CH; 
| 
CH.OH 


| 
CH.CH;.C.H; 


| 
CO.OH 


This acid is precipitated from its salts by the mineral acids, in the 
form of an oil, which soon solidifies. It crystallises from boiling 
water, in long, slender needles, and melts between 152° and 155°. The 
barium salt, (C,,H,;0;),Ba + 20H, is easily soluble in water, and 
crystallises in warty concretions. 

IX. Ethyl acetomethylacetate (b. p. 185°—186°) has been converted 
by H. Rohrbeck, employing sodium amalgam, into alphamethylbeta- 
oxybutyric acid. 

The sodium salt crystallises from the alcoholic solution in anhydrous 
needles, the silver salt in scales, C;H,AgQO3. 

By dry distillation, the acid splits into water and alphamethylcro- 
tonic acid :— 

CH; 


| 
CH 


| 
C.CH, 


| 
CO.OH 


which is identical with the methylcrotonic acid obtained by Frankland 
and Duppa from ethomethoxalic acid. 
X. E. Waldschmidt has obtained alphaethyl-betaoxybutyric acid, 
corresponding with the foregoing. 
By distillation it yields alphaethylcrotonic acid, melting at 39°—40°, 
and identical with the acid obtained from diethoxalic acid. 
XI. By the action of methyl iodide on ethyl sodethylacetoacetate, 
R. Saur has prepared ethyl acetomethylethylacetate :— 
i 
CO 


| 
| CH, 
CCOH, 


CO.0C.H, 


an | 
i} 
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Ht 
a 
i 
| 
Hit 
1] 
aL 
ii i 
| 
| 
tH 
kh 
i 
| 
i Ii 
fi! 
H 
hy 
| 
| 
Thee 
wih 
Hi 
8 
Ht 
| 
1 
Ht) 
iW 
|) 
i 
it 
i H 
| 
Hint 
Hn 
Hae 
HB 
i 
iit 
WI 
i} 
Nk 
i] 
iin 
iB) 
| 
i 
Mii! 
| 
| 
| 
Hit 
i 
itt 
i 
i 
Hi) 
i 
1} 
i} 
i i} 


a 


370 ABSTRACTS OF CHEMICAL PAPERS. 


It boils at 198°. By distillation with sodium ethylate it gives ethyl- 
methylethylacetate :— 
CH; C,H; 


. 
—H 


| 
CO.OC.Hs 


an oil boiling at 132°, and from which the fourth isomeric valeric acid, 
methylethylacetic acid, was obtained. This compound resembles the 
ordinary isovaleric acid, boiled at 173°, but yields no crystallisable 
barium salt. 

Erlenmeyer’s conjecture is therefore correct, that the optically active 
amyl alcohol corresponds with the formula— 


XII. By passing dry chlorine into ethyl acetoacetate, Max Conrad 
has prepared dichlorinated derivatives of this compound, in the form 
of a colourless oil, boiling between 205° and 207°. By heating it with 
water to 180°, it decomposes into alcohol, carbonic acid, and the - 
dichloracetone, CH;.CO.CHClL, which boils at 120°. By treatment 
with alkalis, it yields acetate and dichloracetate. Both reactions 
indicate that both the chlorine atoms are united with the same atom 
of carbon, so that the ether may be represented by one of these 
formule :— 


Ethylic ethylacetoacetate under similar treatment takes up only 
one atom of chlorine. There is no doubt, therefore, that the ethylic 
ethylacetochloracetate, boiling between 215° and 220°, has the 
formula— 

CH; 


bo 


| 
—— 
CO.OC.H; 


and consequently that the second of the foregoing expressions may be 
taken to represent the ethylic acetodichloracetate. Water at 180° 
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decomposes the ethylic ethylacetochloracetate into carbonic acid and 
methylchloropropylketone (b. p. 130°). 


CH, 
| CH, 
co l 
l + H,O = HOC,H; + CO, + CO 
CC1.C.Hs 


| 
CHCI.C:Hs 


| 
CO.00.H; 


XIII. F. Hermann has undertaken the complete examination of the 
action, first observed by v. Fehling, of potassium or sodium upon ethyl 
succinate. The compound produced is undoubtedly the ethylic ether 
of succinylsuccinic acid— 


CH,.CO.CH.CO.OC.H; 
| | 
CH,.CO.CH.CO.OC.H; 


It is neutral, insoluble in water, but dissolves in alcohol, ether, and 
benzene, forming solutions which exhibit a splendid blue fluorescence. 
It crystallises in large, pale yellow prisms of the triclinic system. It 
melts at 126°—127°. An alcoholic solution of potassic hydrate, 
added to the alcoholic solution of the ether, precipitates first of all a 
white compound, C,,H,;,KO,, which is converted by excess of alkali 
into the yellow dipotassic compound, C,,H,,K,0,. From either of these 
the ethyl succinosuccinate may be regenerated by the action of acids, 
even by carbonic acid. 

The aqueous solution of the dipotassic compound easily decomposes, 
but when freshly prepared. it gives with magnesium salts a carmine 
red precipitate of the magnesium compound— 


CH. CO.C—CO.OC.H; 
Mg + 2H,0 
CH;.C0.6—CO.00,H; 


This red compound loses its water at 80°, and becomes yellow, but 
recovers its red colour when wetted. 
XIV. F. W. Homann has ascertained that quercite is not analogous 


to mannitane, C,H; { (OH), but a pentatomic alcohol, C;H,(OH);. By 


treatment with excess of acetic anhydride, it yields only a pentacetate, 
C,H;(OC.H;0);. Nitroquercite is also the pentanitrate. By heating 
quercite with a mixture of acetic anhydride and glacial acetic acid, 
Mr. Homann has also obtained the diacetate, C,H;,(OH),;(OC,H;0),. 
These are all amorphous bodies. 


W. A. T. 
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Action of Ammonia and Aniline’ on Monochloracetic Acid 
and its Derivatives. By P. J. Mryer (Deut. Chem. Ges. Ber., 
viii, 1152—1158). 


Monochlormethyl-acetate was prepared by the action of monochloracety] 
chloride on methyl alcohol. It sinks in water, boils at 129°, and treat- 
ment with a stream of ammonia gas converts it into monochloracet- 
amide. 

When ethereal solutions of chloracetyl chloride and aniline are 
mixed, and the solution is evaporated, monochloracetanilide is obtained. 
It separates from water in microscopic needles which melt at 134:5°, 
sublime unchanged, and possess an irritating odour. 

Monochloracetotoluidide, CH,.C1.CONH(C,H;), was prepared like 
the last described compound, solid toluidine being used in the place of 
aniline. It is almost insoluble in water, but easily soluble in ether 
or alcohol, and separates from the last mentioned solvent in white 
needles, melting at 161°5°. 

When monochloracetanilide is digested for some time with alcoholic 
ammonia, and water is added to the solution, a white crystalline pre- 
cipitate is formed; and when this is crystallised from hot water, large 
white needles are obtained. This product melts at 140°, dissolves 
readily in alcohol or ether, and its analysis indicated the composi- 


tion— 


CH,.—— CO.NH(C,H;) 
»NH 
CH, CO.NH(C,H;) 


It may bea dianilide of diglycollamic acid, or perhaps it is diphenyl- 
ethylene biuret. Hot caustic soda decomposes it, with production 
of aniline; and it forms a hydrochloride which crystallises in white 
needles melting at 172°. When monochloracetotoluidide is treated 
with alcoholic ammonia, an analogous compound is produced. It con- 


tains— 
ae 
CH, CO.NH(C,H,) 


melts at 149°5, and separates from dilute alcohol in groups of long 
silky needles. Schulzen and Nencki obtained a phenyl-glycocine by the 
action of monochloracetic acid on aniline, and the author finds that 
this compound melts at 126°—127° instead of 110°, as stated by them. 
If a large excess of aniline is used, and the digestion is prolonged, the 
anilidacetanilide of Wischin and Wilm, or phenylglycocinanilide is 
formed. This is also produced by digesting monochloracetanilide 
with excess of aniline. It melts at 110°, and is easily soluble in hot 
water, alcohol, or ether. It forms a crystalline hydrochloride. Phenyl- 
glycocine-tolwidide, CH,.NH(C,H;) CONH(C,H,), is formed when mono- 
chloracetotoluidide is treated with excess of aniline. It separates 
from dilute alcohol in groups of white silky needles, which melt at 
171°—172°, and are readily soluble in alcohol or ether. 

Ethyl phenylglycocollate, CH,.NH(C.H;)COOC,Hs, is formed when 
ethyl monochloracetate is heated with aniline. It forms pearly leaflets, 
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melting at 57°—58°, and dissolving readily in hot water, alcohol, 
ether, or hydrochloric acid. Methyl phenylglycocollate was obtained 
like the last described substance, methyl monochloracetate being used 
in the place of the ethyl ether. When the crude product is distilled 
with water, it separates from the distillate in splendid iridescent 
needles, which melt at 45°, and dissolve readily in alcohol, ether, or 
muriatic acid. Phenyl-glycocinamide, CH,.NH(C,H;)CO.NHz,, is formed 
by the action of excess of aniline on monochloracetamide. It separates 
from water in microscopic needles, which melt at 133°, and are very 
soluble in alcohol, ether, or hot water. 


T. B. 


Action of Hydrogen Phosphide on Chloracetic Acids. 
By A. Ster1neR (Deut. Chem. Ges. Ber., viii, 1178—1180). 


Wuen dry hydrogen phosphide is passed into monochloracetic acid, 
hydrochloric acid is evolved, and chloracetylphosphide, C,H,C1OPH), is 
formed. This substance forms a yellowish-white powder, which in 
the moist state is slowly resolved into chloracetic acid and hydrogen 
phosphide. Its alcoholic solution, when evaporated over the water- 
bath, leaves a strongly acid syrup, which refuses to solidify. 

The author endeavoured in vain to obtain acetylphosphide by the 
action of hydrogen phosphide on acetyl chloride. The product was in 
every case a yellow flocculent body, having the properties and com- 
position of solid hydrogen phosphide. 


J. R. 


On Chlorobromacetic Acid. By C. O. Cech and A. Sterner 
(Deut. Chem. Ges. Ber., viii, 1174). 


Monocutoracetic acid and bromine, in equal numbers of molecules, 
act upon each other when heated to 160° in sealed tubes. The pro- 
duct is a colourless liquid, boiling at 200°—230°, of which a portion 
boiling at 201° may be separated by fractional distillation. This is 
shown by analysis to be chloromonobromacetic acid. It has a pungent 
odour, and a corrosive action on the skin. The authors have failed to 
obtain it in the crystalline form; even the lead salt, when decomposed 
by hydrogen sulphide, yields the liquid acid; a remarkable fact, 
seeing that all the chlorine-, bromine-, and iodine-derivatives of acetic 
acid crystallise readily. 

The salts of chlorobromacetic acid are easily soluble in water. The 
solution of the silver salt decomposes rapidly, chloride and bromide of 
silver being deposited. 

The ethylic ether, obtained by heating an alcoholic solution of the 
acid in the water-bath, forms a colourless liquid, boiling with partial 
decomposition at 160°—163°, and having an agreeable peppermint-like 
odour. When treated with aqueous ammonia it yields the amide of 
the acid, C,HCIBrO.NH:, which crystallises in long needles, melting 
at 126°. 


J. R. 
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Some Derivatives of Normal Oenanthylic Acid. 
By A. Hetms (Deut. Chem. Ges. Ber., viii, 1167—1170). 


Amid-oenanthylic acid. This body was prepared thus:—An alcoholic 
solution of monobromoenanthylic acid (obtained by digesting oenan- 
thylic acid with bromine at 150° for some hours) was saturated with 
ammonia and digested for three or four hours in the water-bath. The 
crystals which formed on cooling, when purified by washing with 
alcohol, converting them into lead-salt, and decomposing this with 
hydrogen sulphide, recrystallised from weak spirit in colourless 
hexagonal tables or laminz, having, according to analysis, the formula 
C,H,,NO,. 

Amidoenanthylic acid, the 7-carbon glycocine, is soluble in water and 
weak spirit, but not in absolute alcohol or ether. When heated, a 
small portion only volatilises without decomposition, the greater part 
being carbonised, with evolution of alkaline vapours. The copper-salt 
is a dark blue amorphous powder, nearly insoluble in water, alcohol, 
and ammonia. A solution of the acid in hydrochloric acid, when 
evaporated under the air-pump, yields crystals of a hydrochloride, 
easily soluble in alcohol and water, and having, after drying, the 
formula C;H,;NO,.HCl. This body, when perfectly dry, forms a 
yellowish powder, fatty to the touch, which gives off hydrochloric acid 
over the water-bath. It forms with platinic chloride a double-salt, 
soluble in water, alcohol, and ether. 

Oxyoenanthylic acid, C;H\O;, was obtained by heating an aqueous 
solution of potassium monobromoenanthylate to 140° for some hours, 
and agitating the strongly acid liquid thereby formed with ether, 
which left it behind when evaporated. It is very easily soluble in 
alcohol and ether, and remains, after rapid evaporation of its solutions, 
in the form of an oil, which soon solidifies; on slow evaporation it 
crystallises in long prisms. It dissolves sparingly in cold, but freely 
in hot water, and on cooling is deposited as an oil which does not 
solidify under water. Its melting point is 59°—60°; when more 
strongly heated a small portion sublimes undecomposed. The author 
has prepared many salts of the acid, of which only the copper and 
silver salts could be obtained in crystals. 

Oxyoenanthylic acid, when treated with potassium bichromate and 
sulphuric acid, yields a small quantity of a granular crystalline mass, 
which melts at 170°, the melting point of pimelic acid; an indication 
that in the foregoing compounds the bromine, hydroxyl, and amidogen 
atoms respectively replace an atom of hydrogen in the methyl group 
of oenanthylic acid. The formule of monobromoenanthylic, amid- 
oenanthylic, and oxyoenanthylic acids must accordingly be written :— 


CH.Br —CH,—CH,—CH,—CH,—CH.—COOH ; 


Methyl oxyoenanthylate was obtained by the action of methyl iodide 
on silver oxyoenanthylate. It isa colourless neutral liquid, boiling at 
160°—165°. soluble in all proportions in alcohol and ether; insoluble 
in water, but slowly decomposed thereby. 
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Oxyoenanthylamide, C;H,;0,NH2, formed by the action of ammonia 
on methyl oxyoenanthylate, crystallises in hexagonal tables, melting 
at 147°. It dissolves easily in hot water, and is soluble also in 
hydrated alcohol. It does not combine with hydrochloric acid, and is 
resolved by fixed alkalis into oenanthylic acid and ammonia. 

J. R. 


Separation and Purification of Malic Acid. By F. A. Harrszn 
(Arch. Pharm. [3], vi, 110). 


Or the lead salts of the most commonly occurring organic acids 
(oxalic, citric, tartaric, malic), the malate alone is soluble in dilute 
acetic acid at a temperature of 50°—70°. If the solution is allowed 
to cool down slowly to 40°—30°, the lead malate crystallises out in 
fine needles, even though the liquid is not pure. Of the less common 
acids, only agaric acid possesses the same property. 


G. T. A. 


Substitution-products of Citric Acid. By B. Pawo.tecr 
(Liebig’s Annalen, clxxviii, 150—170). 


Pure aconitic acid is most readily obtained by heating 100 grams of 
citric acid in a small flask, which is provided with a bent distillation- 
tube half a meter in length, until the whole tube is coated with small 
oily drops. The residue is then heated in a basin on a water-bath with 
15 grams of water, until it becomes solid and crystalline. On adding 
pure ether to the powdered mass, aconitic acid dissolves, and citric 
acid is left behind. Pure aconitic acid is not precipitated by boiling 
with lime-water, and does not prevent the precipitation of ferric oxide 
by ammonia, but the presence of a very small quantity of citric acid 
prevents it. The latter may also be detected by preparing the barium 
salts and examining them under the microscope, barium citrate showing 
very characteristic forms (Kammerer). 

Aconitic acid combines with hypochlorous acid, but the monochloro- 
citric acid thus formed cannot be isolated, nor can its salt be obtained 
in a pure state, because they readily decompose, with formation of a 
chloride and an owycitrate. 

Oxycitric acid, C.HsOs, is obtained by dissolving 174 grams of 
aconitic acid in a litre of water, adding sodium carbonate antil the 
solution is slightly alkaline, and then a litre of hypochlorous acid con- 
taining 55 grams of HClO. When the smeli of hypochlorous acid 
has disappeared, the required quantity of hydrochloric acid is added, 
the solution is evaporated, and the residue exhausted with. ether- 
alcohol, which is distilled off. The residue is then dissolved in water, 
and the solution heated with milk of lime until the bulky precipitate 
becomes granular. The calcium salt is decomposed with sulphuric 
acid, the free acid dissolved in alcohol, and after the excess of sul- 
pharic acid has been removed by baryta, the alcohol is evaporated, and 
the dark residue purified by precipitating its solution with lead acetate 
and decomposing the lead salt with hydrogen sulphide. 

Oxycitric acid does not crystallise, but forms a viscid deliquescent 
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mass having an agreeable sour taste. It is a tribasic acid. The alkali 
salts do not crystallise. 

(CsH;O,)2Cas + 9H,0 is a bulky amorphous precipitate, which on 
heating changes into microscopic needles, and dissolves readily in 
dilute acetic acid. 

(C.sH;O0,)2Ba, + 5H,O is an amorphous white powder, which when 
heated with water becomes granular, and is even less soluble than the 
calcium salt. 

(CsH,O,).Cd, + 6H,O behaves like the other salts, the amorphous 
precipitate changing on heating (very quickly at 130°) into micro- 
scopic, transparent, rhombic plates. 

(C.H,Os).Cu, + #H,0 is very freely soluble in water, and does not 

stallise. Alcohol precipitates it as a pale greenish-blue powder. 

C;H;0,(C2H;), is obtained by the action of hydrochloric acid on an 
alcoholic solution of the acid. It is dark yellow oil having a very bitter 
taste. 

Oxycitric acid is tribasic, but, like similar acids, forms salts con- 
taining four equivalents of a metal. 

When a solution of monochlorcitric acid is treated with nascent 
hydrogen, the chlorine is removed, and a product obtained which 
seems to be a mixture of citric and tricarballylic acids. . 

C. S. 


Behaviour of Chloral Hydrate under the Simultaneous Action 
of Cyanide and Cyanate of Potassium. By C. O. Crecu 
(Deut. Chem. Ges. Ber., viii, 1174—1176). 


WHEN dilute solutions of chloral hydrate and potassium cyanide are 
mixed together in the cold, a gradual reaction takes place between 
them: hydrocyanic acid is evolved, and the mixture becomes warm, 
and after some hours deposits a quantity of white prismatic crystals, 
which are larger the more dilute the solutions employed. The 
compound thus obtained is soluble in ether and alcohol, and crystallises 
therefrom without difficulty. It dissolves also in water, but is decom- 
posed on heating the solution, hydrocyanic acid being set free. It 
melts at 80°, and volatilises entirely at 100°. It is but slightly affected 
by dilute acids, even on boiling, but is decomposed by alkalis. 
Analysis of the body leads to the formula C,H;Cl,N,0., according to 
which it contains the elements of chloral, cyanic acid, and hydrocyanic 
acid. 

The author, who is continuing his examination of this substance, 
finds that it is formed only when the cyanide employed contains 
cyanate, as is the case with the commercial product. Not a trace of it 
is produced by the action upon chloral hydrate of either pure cyanide 
or pure cyanate alone. 

J. R. 


Action of Potassium Cyanate on Chloral Hydrate. 
By O. Wattacu (Deut. Chem. Ges. Ber., viii, 1327). 


WHEN concentrated aqueous solutions of potassium cyanate and chloral 
hydrate are mixed together, carbon dioxide is speedily evolved in larga 


* 


ORGANIC CHEMISTRY. 377 


quantity, and crystals separate, difficultly soluble in water, ether, and 
alcohol. They are decomposed by boiling alkalis, with evolution of 
ammonia, and carbonise above 200° without melting. On analysis 
they give numbers agreeing with the formula C,H.Cl,N,O., differing 
by the elements of hydrochloric acid trom tke body which Cech 
obtained by the simultaneous action of potassium cyanate and cyanide 
on chloral hydrate. Other substances not yet fully examined are also 
found in the reaction. If too strong solutions be used, a brown colora- 
tion is produced, and the product is partially resinized. 

Potassium rhodanate and potassium ferrocyanide act energetically 
on chloral hydrate. The products of these actions are under examina- 


tion. 
C. R. A. W. 


Oxidation of Ketones. 
By M. Hercz (Deut. Chem. Ges. Ber., viii, 1021). 


TuE object of the author was to ascertain whether Popoff’s law of the 
oxidation of ketones holds good when, instead of potassic chromate 
and sulphuric acid, other oxidising agents are employed. He finds 
that dimethyl ketone, whether treated with potassium dichromate and 
sulphuric acid, with free chromic acid, with potassic permanganate in 
neutral alkaline or in acid solutions, or, finally, with bromine and silver 
oxide, always yields the same products, namely, acetic and carbonic 
acids, together with, in many cases, small quantities of formic acid. 
The products of the oxidation of methyl-propyl ketone are also con- 


stantly acetic, propionic, and carbonic acids. The last seems to be 
produced at the expense of the nascent propionic acid. 
These results serve, therefore, to place Popoff’s law upon a wider 


and firmer basis. 
W. A. T. 


Action of Calcium Hypochlorite on Soluble Cyanides, Simple 
and Double. By S. Zinno (J. Pharm. Chim. [4], xxii, 101— 
103). 

WHEN a solution of calcium hynochlorite acts upon one of potassium 

cyanide, dicyanate (fulminate) of calcium is formed, together with 

potassium chloride. If the calcium salt be boiled with water, it de- 
composes, with evolution of carbonic acid and ammonium carbonate ; 
heated with alkalis it gives ammonia and ammonium carbonate. 

Treated with hydrochloric acid, it evolves aromatic vapours which con- 

dense to prismatic crystals. 

Potassium ferrocyanide treated with calcium hypochlorite yields 
potassium ferrocyanide and a small precipitate contaiming some cal- 
cium cyanate. 

C. H. P. 


On Prussian Blue. 
By Sxraup (Deut. Chem. Ges. Ber., viii, 1019). 
TuE author finds that soluble Prussian blue, Fe,"K.(Fe:)"Cyi2, can be 
produced with precisely the same properties, either by the action of 
VOL, XXIX. 2c 
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ferric compounds on ferrocyanide of potassium, or of ferrous salts on 
ferricyanide of potassium. The soluble Prussian blue gives with 
ferrous salts a precipitate of Turnbull’s blue. 

W..A. %. 


Solubility of Mercuric Fulminate. 
By A. Sterner (Deut. Chem. Ges. Ber., viii, 1177). 


Mercuric fulminate dissolves readily in aqueous ammonia, forming a 
solution which deposits unaltered fulminate on evaporation. A satu- 
rated silution of ammonia at 30°—35° dissolves about four times its 
weight of the fulminate, and on cooling deposits prisms an inch long, 
which when dry are white and very explosiv e, but contain no ammonia. 
When this solution is heated to 60° decomposition takes place; mer- 
curic oxide is thrown down, and urea, guanidin, and nitrv-compounds 
previously described by the author are formed. - 

J. R. 


Action of Hydrogen Sulphide on Mercuric Fulminate. 
By A. StTe1neR (Deut. Chem. Ges. Ber., viii, 1177). 


EXPERIMENTS made by Liebig, Kekulé, and others, have shown that 
mercuric fulminate, suspended in water, is resolved by hydrogen sul- 
phide into ammonium sulphocyanate and carbon dioxide. Steiner 
finds that these products are due to a secondary decomposition only. 
When dry fulminate under anhydrous ether is decomposed by dry 
hydrogen sulphide, the liquid being kept cold, the ethereal solution, 
filtered from the mercuric sulphide formed, contains a body which 
erystallises in minute white needles on evaporation. This substance 
appears to have the formula C;H;,N,O,S,; it is insoluble in water and 
very easily decomposible, summer heat sufficing to resolve it into 


carbon dioxide, sulphocyanic acid, and free sulphur in a few hours. 
J. R. 


On Ammelide and Melanurenic Acid. By S. GaBrier 
(Deut. Chem. Ges. Ber., viii, 1165—1167). 


LizBiG proposed for ammelide the formula C,;H,N,O;; Gerhardt the 
formula ©;H,N,O.. The former requires 49°41 per cent., the latter 
43°75 per cent. of nitrogen. 

The author finds that the ammelide obtained by calcining ammeline 
nitrate contains 50°71 —51°59 per cent. of nitrogen; that prepared by 
Knapp’s process 51‘02—5144 per cent. The product obtained by the 
action of sulphuric acid ou pure melam contains still more nitrogen. 

On the other hand, a product constant in composition is obtained by 
dissolving crude melam in hot strong sulphuric acid, precipitating with 
alcohol, and washing the precipitate thoroughly with boiling water. 
This product is white and chalk-like, and appears to be identical with 
Liebig and Wohler’s melanurenic acid. Its composition agrees exactly 
with Gerhardt’s formula forammelide. It combines readily with acids, 
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as previously pointed out by Volhard. Gabriel has prepared the nitrate 
and hydrochloride. The former, C;H,N,O,.HNO,, crystallises in bril- 
liant scales; the latter, C;H,N,O,.HCl, forms microscopic nex dles. 

J. R. 


Preparation of Uric Acid from Guano. By E. Rricuarpt 
(Arch. Pharm. [3], vi, 323—325). 


Tue different specimens of guano which come into market contain 
various amounts of uricacid ; the proportion of which may be approxi- 
mately determined by boiling a known weight with a solution of 
caustic soda in slight excess, filtering, and precipitating with an acid. 
As, however, guano usually contains calcium phosphate, which inter- 
feres with this method, it is advisable, first, to exhaust it repeatedly 
with boiling dilute hydrochloric acid. 

In order to obtain pure uric acid from guano, it is preferable to 
fractionally precipitate the hot soda-solution with hydrochloric acid ; 
as soon as a permanent precipitate begins to be produced, the liquid is 
filtered, and if the filtrate is still coloured, a few drops more acid 
should be added, and the process repeated until the filtrate is bright 
yellow. The uric acid may then be precipitated by excess of acid. 


C. E. G. 


Dimethylparabanic Acid and Succidcyanic Ether. 
By N. Menscuurkin (Lieb g’s Annalen, clxxviii, 201—212). 


Tue author regards parabanic acid as oaimidocyanic acid, C,0..NH. 
CHNO, and dimethy!parabanic acid as methyloximidocyanate of methyl, 
C,0,.(CH;)N.CO(CH;)N: the latter compound was prepared by act- 
ing on silver parabanate with methyl iodide accerding to Strecker’s 
process; it melted at 155°5°, and distilled at 275°—277°. When an 
ethereal solution of dimethylparabanic acid is mixed with alcoholic 
ammonia, and the whole heated to 100° for some hours in a sealed 
tube, dimethylowaluramide, C.02.(CH;)N.[CO(CH;.HN)].HLN, is 
formed: this body is difficultly soluble in alcohol, even when boil- 
ing, melts at 225° with decomposition, and sublimes (as methoxa- 
mide ?) on heating. 

It hence seems probable that analogues and homologues of parabanic 
acid may be synthesised from imides by acting on them with isocyanic 
ethers; by thus treating succinimide with ethyl isocyanate, succin- 
imidocyanate of ethyl, CgHsO..HN.CO(C.H3)N, results, the reaction en- 
suing when equivalent quantities of the two bodies are heated together 
at 100° for 1—2 hours, or until the succinimide has conrpletely dissolved. 
The product is recrystallised from absolute alcohol, the first crystals 
being coloured red ; these can be blanched by washing with ether, or 
more advantageously by simple exposure to air and light for a few 
days: the j urified product is readily soluble in water, alcohol, and 
ether; it melts at 94°—-95°, and is evidently the succinic derivative 
corresponding with parabanic’ acid (monethylparabanic acid ?), in the 
oxalic series: thus by fixation of the elements of water, parabanic acid 

2c2 
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gives rise to oxaluric acid, and by combination with ammonia to 
oxaluramide; similarly, succinimidocyanate of ethyl (more briefly 
termed succidcyanic ether), forms ethylsuccinuric acid, C,H,O..HN 
[CO(C.H, HN) ).OH, by union with H,O, and produces ethylsuccinur- 
— C,H,O,.HN[CO(C,H;.HN)].NH2, by combination with NH;: 
thus— 


Parabanic acid 
Oxaluric acid C.0.(NH.CO.NH.)OH 


Oxaluramide C,0..(NH.CO.NH,).NH, 
Succidcyanic ether C,H;(C.H;)N-,O; 

Ethyl succinuric acid .... C,H,O..[NH.CO.NH(C.H;) |.0H 
Ethyl succinuramide .... ©,H,O,.[ NH.CO.NH(C,Hs) |.NH2. 


Ethylsuccinuric acid is readily produced by simply dissolving suc- 
cidcyanic ether in strong acids (hydrochloric, nitric, or sulphuric), 
and then diluting with water, when the new product crystallises out. 
For this purpose, the coloured mother-liquors of succidcyanic ether, 
obtained as above described, may be advantageously employed; one- 
third of their volume of strong sulphuric acid is added, and the whole 
set aside for some hours; the separated crystals are purified by recrys- 
tallisation from alcohol; they melt at 166°5°—167°, and at 180°—200°, 
break up into water, succinimide, and isocyanic ether. The ammonia 
salt crystallises from 95 per cent. alcohol in plates ; the silver salt from 
hot water in plates or needles according as the crystallisation takes 
place slowly or quickly. 

Ethyl-succinuramide can be formed by acting on succidcyanic ether 
with aqueous ammonia at 100°; it is, however, more advantageous to 
heat together, in a sealed tube, at 100°, for some hours, an ethereal 
solution of succidcyanic ether and alcoholic ammonia. It is difficultly 
soluble in hot alcohol, from which it crystallises in needles ; it melts at 
195°—196°. 

In a similar way, methylisocyanate forms, with succinimide, the 
analogous compound, succidcyanute of methyl, C§(HyO..HN.CO(CH,)N ; 
the action in this case takes place at the ordinary temperature, and 
the ether must be cooled in a freezing mixture of snow and salt, whilst 
the succinimide is dropped in. This compound is difficultly soluble in 
water and alcohol when cold, more readily soluble when hot; it melts 
at 147°—148°, and at a higher temperature decomposes into methyl 
isocyanate and succinimide. 

By the action of acids, the author did not succeed in obtaining 
methyl-succinuric acid; his experiments, however, were made with 
small quantities only; alcoholic ammonia at 100°, however, produces 
methyl-succinuramide, O,H,O.[NH.CO.NH(CH;) ].NH2, melting at 
205°—207°. 

Attempts to unite substituted succinimides with isocyanic ethers did 
not succeed (methyl! succinimide, C,H,O..NCH;, melts between 55° and 
60°, and boils at 234°; ethyl succinimide, C,H,O,.NC.H;, melts at 20°— 
24°, and also boils at 234°). Similarly, cyanic acid will not unite with 
succinimide to form succidcyanic acid. 

It is noticeable that whilst the decompositions of parabanic acid, its 
derivatives, homologues, and analogues are all in accordance with the 
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view that it is oximidocyanic acid, yet succinyl diureide, C,H,O,. 
(NH.CO.NH,)>, possesses none of the properties of that acid; attempts 
to prepare ethyl-succinuric acid by Pike’s process (action of succinic 
anhydride on urea), employing ethyl-urea or ethyl-sulphurea instead 
of urea led to no result; in the latter case ethyl-sulphocarbimide was 
formed. 


C. R. A. W. 


On the Constitution of the Ammonium Compounds. By 
Victor Meyer and M. Lecco (Deut. Chem. Ges. Ber., viii, 936— 
938). 


Tue authors showed, some time ago (Berichte, viii, 233), that the salts 
N(CH;).C,.H; + C.H;Cl and N(C,H;).CH; + CH;Cl, prepared from 
dimethylamine and ethyl iodide on the one hand, and from diethyla- 
miue and methyl iodide on the other, are identical, and they came to the 
conclusion that these salts are not to be regarded as molecular com- 
pounds of a tertiary basis with ethyl chloride or methy! chloride, but 
as derivatives of quinquivalent nitrogen. For this reason, they assign 
to sal ammoniac the formula— 


Ls 
~ 


The identity of the salts above mentioned is shown by their perfect 
agreement in external properties, their similar behaviour on precipi- 
tation, the identity of the products formed: by dry distillation, the 
equal solubility of their platinum-salts, the crystallographic identity of 
the last, and finally, by the agreement of the melting-points (285°), 
and crystalline forms of the picrates. These salts crystallise in thin 
yellow, six-sided needles, belonging to the rhombic system. Observed 
combination, «oP.«ePa . Angle oP: oP = 120° 20'; oP: wP a 
= 119° 49’. The undoubted identity of the two salts establishes the 
constitution of ammonium compounds, but only on the supposition 
that in their formation no change has taken place in the position of the 
alcohol radicles. The conclusions of the authors would be invali- 
dated if, for instance, ethyl iodide, when reacting on trimethylamine, 
did not combine directly with it, but was decomposed in the follow- 
ing way, as Lossen has suggested— 


N(CHs)s + C.H;I a CH,I + N(CH;).C.H;, 


To test the accuracy of their conclusions, the authors experimented 
with tetramethylammonium iodide. According to Lossen’s view, the 
action of ethyl iodide upon this body should be— 


N(CH,),I + C,H,I = CH,I + N(CH,);C.HGI. 


But on heating the two bodies together for two hours in a sealed 
tube at 100°, no reaction took place. “The iodide was next heated with 
water, and a large excess of ethyl iodide at 150°, with the same result. 
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Also when tetrethylammonium iodide and methyl iodide were heated 
together at 70°, no reaction ensued: nor did any decomposition take 
place when tetrethylammonium iodide and methyl! alcohol were heated 
to 150° for several hours with excess of methyl iodide. 

The same result was obtained in two experiments on heating a con- 
centrated solution of tetrethylammonium iodide in methyl alcohol, 
with 20 to 30 times its weight of methyl iodide for six hours at 
170°—180°. 

The objection to the views of the authors is, therefore, not con- 


firmed. 
eS =. &. 


On Triacetonamine and some of its Salts. By W. Heinrz 
(Liebig’s Annalen, clxxviii, 305—326). 


Tus paper forms a continuation of the author's previous papers on 
the action of ammonia on acetone, abstracts of which have appeared in 
this Journal (1874, 1081; 1875, 351). 

It was stated in a former paper that when ammonia acts upon 
acetone in the cold the product is almost exclusively diacetonamine, 
but that at higher temperatures triacetonamine is largely formed. 
Further experiments have shown that diacetonamine, when heated 
with acetone is converted into triacetonamine, and that the yield of 
the latter base is especially large when diacetonamine is boiled for 
some time with acetone in a vessel connected with a reversed con- 
denser, the conversion of the diacetonamine being then almost. com- 
plete. Heintz prefers this mode of preparing triacetonamine to that 
previously described. The two bases, when mixed, may be separated 
by taking advantage of the great difference in solubility in water of 
their neutral oxalates, the diacetonamine salt being by far the more 
soluble. 

Triacetonamine crystallises in rhombic tables, or in long needles ; 
the former containing 1 molecule of water and melting at 58°, the 
latter anhydrous and melting at 346°. It volatilises slowly even at 
the ordinary temperature, and in a warm roon sublimes from place to 
place in the vessel containing it, like camphor. It may be distilled 
without decomposition. 

Neutral owalate of triacetonamine, (C;H\;,NO).C.0,H2, obtained by 
evaporating an aqueous solution of the base (11 parts) and oxalic acid 
(4 parts), crystallises in long glittering needles, easily soluble in cold, 
not much more so in hot water, very sparingly soluble in alcohol. 
The crystals are permanent in the air and bear heating to over 100° 
without decomposition. 

The acid owalate, CpH,;,NO,C,0O,H2, is obtained by dissolving the 
neutral salt in water with an equivalent quantity of oxalic acid. It 
forms triclinic crystals, which are easily soluble in water, especially 
hot. When boiled in alcohol or ether it is resolved into the neutral 
salt and free oxalic acid. 

The sulphate, (C,H,;,NO)2H.SO,, obtained by neutralising dilute sul- 
phuric acid with the base, and evaporating, crystallises in delicate 
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needles or prisms very freely soluble in water both hot and cold, 
insoluble in alcohol or ether. 

The nitrate forms crystals which dissolve easily in water, though 
much less freely than the sulphate. It dissolves also in alcohol. 

The acetate is so freely soluble in water that it is obtained in crystals 
with difficulty. It dissolves easily in alcohol and to some extent in 
ether. 

The neutral tartrate, (C,H;;,NO).C,H,O,, crystallises from a neutral 
solution of the base in tartaric acid in long needles, easily soluble in 
water and in boiling alcohol. 

The acid turtrate cannot be obtained in crystals. A solution of the 
neutral salt to which an equivalent quantity of tartaric acid has been 
added, leaves on evaporation a thick syrup. If this be dissolved in 
alcohol and mixed with ether, the neutral salt is thrown down. The 
acid tartrate, therefore, like the acid oxalate, is decomposed by alcohol 
and ether into neutral salt and free acid. 


J. R. 


On a fourth Acetone base, Isotriacetonamine. By W. Heintz 
(Liebig’s Annalen, clxxvili, 326—342). 


THE mother-liquors of platino-chloride of triacetonamine sometimes 
deposit hemispherical aggregations of small prismatic crystals, which, 
when recrystallised always assume the same form, and would therefore 
appear to consist of a peculiar compound. 

The author, after much labour, has found that these crystals contain 
the hydrochloride of a liquid base isomeric with triacetonamine, 
together with triacetonaminve hydrochloride and platinic chloride, in 
the proportion of 1 molecule of each of the three bodies. The liquid 
base, isutriacetonamine, has as yet been isolated in small quantity only. 
It forms with platinic chloride a salt which is freely soluble in alcohol 
and uncrystallisable. 


J. R. 


On the constitution of Benzene. By A. Rittier and E. Apor 
(Deut. Chem. Ges. Ber., viii, 1286—1290). 


THE authors have attempted to replace the halogens in the addition- 
products of benzene by the group COOH, hoping thus to obtain one of 
the known bibasic acids, which would have shown in what manner the 
halogen-atoms were combined with benzene, and consequently which of 
the carbon atoms are united by double affinities. Failing to prepare 
the chlorine and bromine additioun-compounds in the pure state, they 
employed the crude product of the action of bromine (6 grams) on 
benzene (200 grams). This was heated with 44 grams of zinc-ethyl 
for many hours, to replace the bromine by ethyl. The product, after 
distilling off excess of benzene, was oxidised with potassium bichromate 
and sulphuric acid. The acids thus formed were benzoic acid, derived 
from monobromobenzene ; two monobromobenzoic acids, melting above 
160°; isophthalic and terephthalic acids, derived from two dibromo- 
benzenes, 1 : 3 and 1: 4; but no monobromobenzoic acid 1 : 2, and no 
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phthalic acid. This result was unexpected, inasmuch as the dibromo- 
benzene 1 : 3 is never formed by direct bromination of benzene. More- 
over dibromobenzene 1: 2 is formed together with 1:4; but the former 
woald have given phthalic acid, which was not among the acids formed. 
The authors believe that the result is to be accounted for by supposing 
that monobromobenzene at the moment of its formation unites with 
2 atoms of bromine, and that the compound thereby formed gives off a 
molecule of hydrobromic acid when heated, thus yielding a dibromo- 
benzene. They are making further experiments on the dibromoben- 
_ zenes. 
J. R. 


Constitution of Mesitylene. By A. LapENBURG 
(Liebig’s Annalen, clxxix, 163—177). 
Tue object of the paper is to decide which of the two following hypo- 
theses, as to the formation of mesitylene, is the true one. According 
to Baeyer, three molecules of acetone give rise to one molecule of 
mesitylene, thus :— 


CH, cH, | CH AR 
boyy COX (0) - 8HLO = on, \\ CH, 


| 
CH(s) Nba \ oH) \ 


According to Ladenburg— 
CH; CH; CH, 


“80 HO (0) — 3H,.0 = CH; 
— CHG)” \CHG) \CHG)— 
CH; 


In the first case a hydrocarbon is formed, in which the three hydro- 
gen atoms belonging to the benzene radicle are of exactly equal value, 
while in the second case the third hydrogen atom is in a different state 
of combination from the other two. If, therefore, different mesitylene 
derivatives could be obtained by replacement of different hydrogen- 
atoms in the benzene residue, or by the change of different CH; 
groups, the second hypothesis would deserve the preference ; if, on the 
contrary, it could be shown that the introduction of the same atom- 
group always produced the same compound, whichever of the three 
hydrogen-atoms suffered replacement, the second hypothesis must be 
abandoned. The author has attempted to solve the question by a com- 
parison of the several nitro-derivatives of mesitylene. He has shown in 
the first place that the ordinary dinitromesitylene discovered by Hof- 
mann, is identical with a dinitromesitylene in which one NO, group 
takes the place of a previously unreplaced hydrogen-atom. He has 
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further shown that the directly prepared mononitromasitylene of Fittig 
is identical with a mononitromesitylens which is obtvined by elimination 
of a nitro-group from dinitromsitylene, and that this, by redaction and 
re-introduction of an NO, group, is converted into a nitromesidine 
which agrees in properties with the nitromesidine of Mule. 

These facts show that the three remaining hydrogen-atoms of the 
benzene are of equal value. If we designate these as a, b, c, and repre- 
sent by a and b the two hydrogen-atoms which have been replaced by 
NO, in the directly prepared dinitromesitylene, and suppose the group 
b to be replaced by NH, on reduction with H,S, then the dinitro- 
mesidine and dinitromesitylene obtained from nitromesidine contain 
the two NO, groups in place of aand c. And as these dinitro-com- 
pounds are shown to be identical, the equivalence of the hydro- 
gen-atoms, b and c, is proved. It is shown also, that the mononitro- 
mesitylene prepared from nitromesidine by means of nitrous acid is 
identical with the directly prepared body; and as the nitro-group in 
the former stands at a, so must it also in the latter. But then in mesi- 
dine also the hydrogen atom a will be replaced by NH, and in the 
nitromesidine prepared from it, the nitro-group must stand at 6b or ce. 
From the proved identity of this nitromesidine (ba or ca) with the ordi- 
nary one (ab) follows the symmetrical position of the hydrogen-atoms, 
a and b, and the equivalency of the three hydrogen-atoms of mesity- 
lene belonging to the benzene radicle. The formula given above is 
inconsistent with this, and tlie symbol of mesitylene must be 
written :— 


But in this case isophthalic acid would contain two neighbouring 
carboxyl groups, and phthalic acid must have its carboxyl groups 
attached to the 1 and 3 carbon-atoms. This arrangement would also 
hold good for naphthalene. Such a figare is possible, but would 
scarcely answer for a symbolic representation of naphthalene, and this 
is a strong objection to the “ prismatic” formula of benzene. Nor are 
the deficiencies of the “ hexagonal” formula at all diminished by this 
view, and therefore the author thinks that we do not as yet possess 


any symbolic representation for benzene, which satisfies all require- 
ments. 


Some experiments on mesitylene derivatives (which have nothing 
to do with the above question) are added. 

(1.) Triamidomesitylene.—Among the products obtained by the 
reduction of trinitromesitylene, Fittig has described (Annalen, exli, 
138), dinitromesidine and nitromesitylenediamine. To prepare tri- 
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amidomesitylene, trinitromesitylene was reduced in the ordinary way 
by tin and hydrochloric acid, but the result was the formation of hydro- 
chloride of diamidomesitylene. 

(2.) Preparation of Diacetamidomesitylene.—The residue left on 
boiling glacial acetic acid with mesitylenediamine, and distilling off 
the acid, was crystallised repeatedly from hot alcohol. A compound 
was thus obtained which crystallised in white needles, and gave on 
analysis the formula, C,H,.(C2.H,;0).N.,H,. Diacetamidomesitylene is 
nearly insoluble in water, and dissolves very slightly in cold alcohol. 
It melts at 300°, and sublimes in small quantities, without decom- 
positicn in woolly needles. It does not seem to combine with acids. 


oo a -e 


On the Influence of Substituted Radicles in Benzene on the 
introduction of New Groups. By W. AuausTIN and J. Post 
(Deut. Chem. Ges. Ber., viii, 1557—1561). 


Ir has been observed by the authors that the nitro-group and the 
amido-group, though diametrically opposite in their natures, appear 
equally to favour the farther replacement of one and the same atom 
of bydrogen in phenol. The nitrophenol melting at 45°, and that 
melting at 115°, when converted first into sulphonic acids, and then 
into amido-compounds, yield apparently the same products as are 
formed by the action of sulphuric acid on the corresponding amido- 
phenols. The identity of these compounds is, however, still doubtful, 
and the authors are endeavouring to set the matter at rest by convert- 
ing them into the chloramidophenolsulphonic acids, which bodies 
would admit of easy comparison. Their experiments with phenol 
compounds are as yet incomplete; the present paper contains some 
results of experiments on corresponding derivatives of benzene. 

Parabromonitrobenzene melting at 126°, when heated with pyro- 
sulphuric acid in sealed tubes, is converted into parabromonitrobenzene- 
sulphonic acid, crystallising in delicate, shining, colourless needles. 
The barium salt, (C;H;,BrNO,SO;).Ba + 5H.O, forms yellow, flexible 
needles, losing 35H,O oversulphuricacid. The calcium salt crystallises 
in oblique prisms, with 64 mol. of water; after drying at 180° it 
absorbs water greedily. The potassium salt forms pale-yellow, dull 
needles, permanent at 180°. The acid when heated with tin and hy:Jro- 
chloric acid, yields parabromamidobenzenesulphonic acid, in white, 
flexible needles, or colourless, long, hexagonal tables, according as it 
crystallises quickly or slowly. 

Orthobromonitrobenzene, melting at 41°, when heated with pyro- 
sulpburic acid over the water-bath, is converted into orthobromouitro- 
benzenesulphonic acid, which crystallises with water. The calcium salt 
forms brown, pointed needles, containing 2 mol. of water. The barium 
salt, with 1 mol. of water, forms dull, pale-yellow laminz, decomposing 
above 190°. The potassium salt forms brilliant lamin. The acid is 
not decomposed by heating it to 150° with strong nitricacid. Treated 
with tin and hydrochloric acid, it yields a-orthobromamidobenzene- 
sulphonie acid, C§H;3BrNH,SO;H, in colourless, thick needles or irre- 
gular hexagonal prisms. The potassium salt crystallises with 1 mol. 
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of water in long, hexagonal tables, which are moderately soluble. It 
loses water over sulphuric acid. The barium salt crystallises very 
indistinctly. 

Orthobromaniline, heated with excess of pyrosulphuric acid over the 
water-bath, yields B-orthobromamidobenzenesulphonic acid, which forms 
thick needles, or brown, probably triclinic tables. The barium salt is 
very soluble, and crystallises in indistinct lamin. The potassium 
salt crystallises with 1 mol. of water in pale-yellow, regular, hexagonal 
tables, of moderate solubility ; hence it is identical with the potassium 
salt of a-orthobromamidobenzenesulphonic acid. 

Further experiments are in hand. 


J. R. 


Action of Potassium Cyanide on Substituted Nitro-compounds. 
By V. v. Rtcurer (Deut. Chem. Ges Ber., viii, 1418—1425). 


Some years ago the author described a method of synthesising aromatic 
acids, which consisted in acting with potassium cyanide on the substi- 
tuted nitrobenzenes. By this treatment (1: 4) bromo- and (1: 4) 
chloro-nitrobenzene yielded (1:3) bromo- and chloro-benzoic acids ; 
(1: 3) chloro-, bromo-, and iodo-nitrobenzene yielded (1:2) chloro-, 
bromo-, and iodo-benzoic acids; but with (1: 2) chloro-, bromo, and 
iodo-nitrobenzenes no acids were formed. Similar results were arrived 
at with the substituted toluenes. Parabromotoluene (1 : 4) yields two 
nitro-compounds, one a solid having the group NO, in the position 3, 
the other a liquid with NO, in position 2. Wouen treated with potas- 
sium cyanide the former yielded bromisotoluylic acid (1 : 3); the latter 
was not acted on. In all these cases a certain regularity of action is 
perceptible. NO, is eliminated from the molecule, whilst CN enters 
into it. The latter does not simply take the place of the former, how- 
ever, but takes the position next nearer to the halogen atom. In the 
(1 : 2) compounds this is not possible, and consequently no reaction 
takes place. The following diagrams illustrate the results arrived 
at :— 


gave no reaction. 


These results are now explained by the author as follows:—On 
heating one of these nitro-compounds witl: potassium cyanide, two 
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carbon-atoms united by two affinities become partially separated, and 
HCN enters the benzene chain in the position next to the NO, group, 
whereupon separation of nitrous acid takes place, favoured by the pre- 
sence of alkali, and the normal benzene chain is re-produced thus :— 


Br yX Aj] 
H fe \H 4 \ i 
H CN 
H WY 
SH \ VA 


H” \NO, 


Similarly with (1: 3) compounds. When, however, the two substitu- 
tion groups occupy neighbouring positions, as in (1 : 2) compounds, 
such an addition of HCN is not possible, and no reaction takes place. 
The nitrils here assumed to be formed have not been isolated, because 
the conditions under which they are formed are precisely those in 
which they are converted into acids. 

Of the more highly brominated nitro-benzenes, nitro- (1 : 4) dibro- 
mobenzene when treated with potassium cyanide gives a dinitrobenzoic 
acid with CO,H in position 2; whilst nitro- (1 : 3) dibromobenzene 
yields an acid in which CO,H occupies probably the position 5— 


Br Br Br Br 
; CO,H ; 
ves ves 
[ NO, 8 3 Br 8 CO.H Br. 
Br Br N Oz 


Nitro (1:3: 5) tribromobenzene and nitrotetrabromobenzene give no 
indication of the formation of acids, as might be expected if the fore- 


going explanation is correct. 


J. R. 


On Molecular Transposition. 
By Ju. Post (Deut. Chem. Ges. Ber., viii, 1547—1549). 


AccorpinG to the author’s experiments, phenol-orthosulphonic acid in 
presence of water is resolved at comparatively low temperatures into 
phenol and sulphuric acid— 


C.H.g6, OH + H,0 = 0,H,OH + S0,(0H).. 
The sulphuric acid then acts afresh on the phenol, the result being a 
mixture of the ortho- and para- acids, provided the temperature of 
decomposition of the ortho-acid has not been exceeded. 

It is not right to assume that the ortho-acid alone is formed by the 
action of sulphuric acid on phenol at low temperatures. Even at 0° it 
is not possible to prevent the formation of considerable quantities of 
the para-acid. 
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When the potassium salt of phenol-orthosulphonic acid is heated 
with excess of sulphuric acid in sealed tubes, there separates after a 
time a reddish-brown oily layer of phenol, which, when the tube is 
more strongly heated, disappears either partially or entirely, according 
to the strength of the solution, and forms a dark red liquid, doubtless 
containing free sulphuric and phenolparasulphonic acids. When a 
concentrated aqueous solution of the same salt is heated with a 
quantity of sulphuric acid insufficient for complete decomposition, the 
separation of phenol takes place much more slowly. It seems pro- 
bable that the conversion of ortho- into para-acid would not take 
place in the absence of sulphuric acid. 

J. R. 


Constitution of some Substitution-derivatives of Benzene. 
By C. WursTeER and E. N6utinG (Deut. Chem. Ges. Ber., vii, 
1564—1566). 


Tuer authors have examined a number of aniline derivatives described 
by Korner in his recent memoir (p. 204). Thus by the action of bro- 
mine on nitraniline (1:4) from acetanilide they have obtained a 
dibromonitraniline melting at 204° (202°5° Korner), and by treating 
the bromaniline (1:3), corresponding to ordinary dinitrobenzene, 
with bromine-water, tetrabromaniline, melting at 116°—117° (115-3° 
Korner). This latter gave tetrabromobenzene melting at 98° (97:2° 
Korner). Ordinary tribromaniline they find is converted by Griess’s 
reaction into a tetrabromobenzene identical with that which Mayer and 
Korner obtained by the action of phosphorus pentabromide on tribro- 
mophenol. In conclusion, the constitution of these derivatives is 


briefly discussed. 
H. E. A. 


Brominated Derivatives of Benzene. By P. T. Austren 
(Deut. Chem. Ges. Ber., viii, 1182—1184). 


Dinitrodibromobenzene was obtained by boiling Ries’s dibromobenzene 
(ortho) with sulphuric and nitric acids. When purified by oft- 
repeated crystallisation from glacial acetic acid, it forms large, white, 
shining. prismatic crystals, which melt at 158°. It is slowly attacked 
by ammonia when heated therewith to 100° in sealed tubes, forming a 
deep red liquid, which is readily ected upon by amy] nitrite, the pro- 
duct being bromodinitrobenzene, a body which melts at 87°, and is not 
affected by ammonia. 

The acetic acid from which the foregoing dinitrodibromobenzene 
was crystallised contained two other bodies—1. A second dinitrodibro- 
mobenzene crystallising in small, white, shining needles, and melting 
at ]20°. This substance in alcoholic solution is acted on by ammonia 
at 100°, yielding a pale yellow bromodinitraniline melting at 165°— 
170°. 2. A red oil, which when heated to 100° with alcoholic am- 
monia yields a body crystallising from alcohol in orange-red scales 
melting at 165°. = 
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Derivatives of Tribromcbenzene. By C. Lorine Jackson 
(Deut. Chem. Ges. Ber., viii, 1172—11738). 


Nitrotribromcbenzenc.— Tribrc mebenzene (oktained frcm tribrcmanil- 
ine, and melting at 118'5°) is attacked by fuming nitric acid only at 
high temperatures. When boiled therewith it yields a body crystal- 
lising frcm alcokol in hard, yellowish-white, rhombic crystals, which 
melt at 124°5°, and dissolve also in benzene and carbon disulphide, «nd 
sparingly in glacial acetic acid. This substance gives on analysis 
numbers agreeing with the formula C,H.NO.Br;. Py the acticn of 
tin and hydroebloric acid it is converted into tribromaniline. 

Dinitrotribromobenzene.—Tribiomobenzene is converted, by the pro- 
longed action of a mixture of fuming nitric and stror g sulphuric acids, 
into a white mass which, after washing with water, crystallises from 
alcohol in shining white needles melting at 187°. These are soluble in 
ether, benzene, and carbon bisulphide, but are less soluble than the 
preceding compound in glacial acetic acid. Analysis agrees with the 
formula C,H(NO,).Brs. 

The foregoing ccmpcunds are iscmeric, not identical, with Meyer’s 
nitro- and dinitro-tribrcmobenzene, which melt at 97° and 125° re- 
spectively. 

J. R. 


Substitution-products of Benzene. By V. v. RicutTer 
(Deut. Chem. Ges. Ber., viii, 1425). 


Ttrabromobenzene, C.H.Br,(1 : 3: 5: 2), is formed in nearly thcoreti- 
cal «mount by the action of hydrobromic acid on the diazo-compound 
of tribrcmaniline. It is very sparingly soluble in alcohol, and 
crystallises in long needles melting at 98°5°. It yields, by the 
action upon it of fuming nitric acid of sp. gr. 1°54, dinitrotetrabrimo- 
benzene, C,Bry(NOvz)2, which crystallises frcm benzene in large prisms, 
and is deyosited from boiling alcohol in crystalline powder. It melts 
at 227°—228°. Tetrabromohbenzene, when boiled with nitric acid of 
sp. gr. 152 yields a mixture of dinitro- and mononitro-ccmpounds ; 
and with nitric acid of sp. gr. 1°50 pure mononitrotetrabromobenzene, 
C,HBr,(NO,), which erystallises from alcohol in prisms melting at 96°. 
J. R. 


Conversion of Amido-compounds into Brominated Com- 
pounds. By V. v. RicutTer (Deut. Chem. Ges. Ber., viii, 
1428). 

TRIBROMANILINE is almost ccmpletely converted into tetrabrc moben- 

zene by the following process :— Nitrous gas is passed into glacial 

acetic acid in which tribicmaniline is suspended till the latter is dis- 
solved. To the soluticn of the diazo-ccmpound thus formed con- 
centrated hydrobrcmic acid is added, whereby the liquid is con- 
yerted into a megma of ciystals of tribiomobenzene diazobromide, 

C.H.Br.N.Br. This tody, when boiled with more glacial acetic acd 

till evcluticn of nitrogen ceases, yie!cs crystals of tetrabromobenzere, 

which is obtained quite pure by recrystallisation. Tribromanil’ne in 
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presence of nitric acid behaves in a precisely similar manner. Hydro- 
bromic acid throws down from the solution of the nitrate of the diazo- 
compound the sparingly soluble diazo-bromide, which is converted, by 
boiling with acetic acid, into tetrabromobenzene. The conversion is 
most simply effected by mixing strong hydrobromic acid with tribrom- 
aniline and glacial acetic acid, and passing nitrous gas into the warm 
mixture till nitrogen is no longer evolved. 

Similarly, hydrochloric acid throws down from the solution of the 
diazo-compound of tribromaniline in acetic acid a precipitate (probably 
of the diazo-chloride C;H.Br,;N,Cl), which, when boiled with acetic 
acid, evolves nitrogen, and yields tribromochlorobenzene, C,H.Br,Cl. 

This method is preferable to that of Griess, usually employed, on 
account of its greater simplicity. 


J. R. 


Action of Ammonium Sulphite on Nitrobenzene. 
By J. A. Borerpa Smit (Deut. Chem. Ges. Ber., viii, 1442—1445). 


By heating nitrobenzene with ammonium sulphite and absolute alcohol, 
Hilkenkamp obtained the ammonium salt of sulphanilic acid, while 
Carius, who used aqueous alcohol, obtained ammonium disulphanilate, 
C,H,N(SO;NH,).. On repeating these experiments the author ob- 
tained only Hilkenkamp’s salt. 

C. S. 


On Chloronitrobenzene. By F. Beristein and A. Kursatow 
(Deut. Chem. Ges. Ber., viii, 1417). 


LAUBENHEIMER found that nitrobenzene when treated with chlorine, in 
presence of iodine, yielded monochloronitrobenzene (see last volume, 
p- 452). The authors find that when antimony trichloride is used 
instead of iodine, the action of chlorine is much more rapid and the 
yield more abundant. The product is the same as that obtained by 
Lanbenheimer, accompanied, however, by more highly chlorinated 
bodies, up to CeCl,. 
J. BR. 


A New Method of Chlorinating Hydrocarbons by means of 
Molybdenum Pentachloride. By B. AronueEIM (Deut. Chem. 
Ges. Ber., viii, 1400). 


Motyspenum pentachloride forms an exceedingly good chlorinating 
agent, and, according to the author’s experiments, is far preferable to 
iodine, at least in many cases, since it acts very rapidly and uniformly, 
and is more easily separated from the products of the reaction. It 
is most easily prepared by heating well dried precipitated molybdenum 
sulphide in a current of dry chlorine. 

Anhydrous benzene (500 grams) with about 1 per cent. of its weight 
of molybdenum pentach!oride, when heated over the water-bath, com- 
pletely absorbed a rapid stream of chlorine. On the third day the 
liquid, on cooling, solidified in a erystalline mass, which, after washing 
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with ammonia, was found to consist for the most part of paradichloro- 
benzene, and to contain neither unaltered benzene nor the mono- 
chlorinated derivative. 

J. R. 


On the Chlorination of Toluene by means of Molybdenum 
Pentachloride, and on some new Derivatives of Toluene. 
By B. AronweErIM and G. Dizrricu (Deut. Chem. Ges. Ber., 
viii, 1401—1405). 


Awuyprovus toluene containing molybdenum pentachloride was heated 
over the water-bath, and dry chlorine passed into it. It was found 
that substitution takes place in the benzene group only, never in the 
lateral chain. The following bodies were obtained :— 

1. Monochlorotoluere, boiling at 158°—161°: sp. gr. 1°0735. It 
yielded by oxidation parachlorobenzoic acid, and hence consisted 
essentially of parachlorotoluene. 

2. Dichlorotoluene, boiling at 196°—198°. It yielded two benzoic 
acids: (1) the a-dichlorobenzoic acid of Beilstein and Kuhlberg; (2) 
a new 8-acid, melting at 122°, which the authors regard as orthopara- 
chlorobenzoic acid (1 : 2 : 4). 

3. Trichlorotoluenes: (1) Limpricht’s solid trichlorotoluene, melt- 
ing at 73°, and boiling at 235°; (2) a liquid isomeric body, boiling at 
237°, which is still under investigation. 

J. R. 


On the Action of Phosphorus Trichloride on Toluene, and on 
Trichlorotolylphosphoric Acid. By A. Micuae is and H. 
LanGe (Deut. Chem. Ges. Ber., viii, 1313—1316). 


Tue action of phosphorus trichloride on toluene, when the two bodies 
are heated together, is represented by the following equations :— 


: C,H;CH, 

py + 2PCl], = 3 | + 6HCl + 2P; 
6tl;U Ls C,H;CH, 

Dibenzyl. 


3 


C,H;CH, 
Satan + 4PCi + 12HCl + 4P; 
C,H;CH; C,H;CH - 


Stilbene. 


C,H, + PCI, = C,H;.PCl, + HCl. 


Dibenzyl and stilbene are formed in about equal quantities. The 
body C,;H,;PCl, is a homologue of phosphenyl chloride. It has not 
been isolated in the pure state. When boiled with water it yields a 
substituted phosphorous acid, which is converted by the action of 
chlorine into the corresponding phosphoric acid, whilst at the same 
time 3 atoms of hydrogen are replaced by chlorine. 

The compound thus formed, trivhlorotolylphosphoric acid, 


C,H,Cl,P0(OH)., 
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forms whitish laminw, very bulky, resembling a sublimed aromatic 
acid. It melts at 190°5° and does not volatilise without decomposition. 
It is very sparingly soluble in water. The silver-salt is a nearly white 
powder which does not blacken on exposure to light, and is soluble in 
nitric acid and ammonia. IR 


Nitrotoluenes. 
By Epmunp J. Miuts (Phil. Mag. [4], 1, 17—20). 


Mononitrotolwene—Toluene free from benzene, and having a nearly 
constant boiling point, was nitrated by means of fuming nitric acid, 
sp. gr. 1:48. The product was purified by distillation in a current of 
steam. The mixture of solid and liquid mononitrotoluene can be 
very completely separated by cooling for half an hour to —17° and 
suddenly filtering with the aid of a pump. The solid modification, 
when crystallised twice from purified naphtha, and then from spirits 
of wine, melts at 51°31°. 

Dinitrotolwene, prepared from purified toluene, melts at 69°23°.. 
When prepared from liquid mononitrotoluene it melts at 69°17°; but 
a specimen which had been kept for 19 months was found to melt at 
69°6°. Solid nitrotoluene furnishes a dinitrotoluene melting at 69°17°, 
when prepared on the small scale ; but when eight times the propor- 
tions were used the product fused at 69°57°. 

Trinitrotoluene, prepared from purified toluene, melts at 78°85°. 
When liquid mononitrotoluene is converted into trinitrotoluene the 
product melts at 78°88°. Pure solid mononitrotoluene furnishes a 
substance which melts at 80°54°, and in the crystalline form is much 
more prismatic and less platy than the other two modifications. As 
regards their solubility in absolute alcohol, the modification prepared 
from liquid mononitrotoluene has the greatest solubility. The one 
prepared from toluene shows a diminution in solubility, and that from 
solid mononitrotoluene is the least soluble of the three. 

oS F &, 


On the Preparation of Stilbene and the accompanying By- 
products. By C. Forsr (Liebig’s Annalen, elxxviii, 370— 
382). 


Havine had occasion to prepare large quantities of stilbene, the author 
has examined carefully the several methods which have been proposed 
for its production. 

The first process examined was that of Mircker, which consists in 
submitting benzyl sulphide to dry distillation; the second, that of 
Radziszewski, distillation of barium phenyl-acetate with sulphur ; 
according to the third process, proposed more recently by Lorenz, 
toluene is passed in vapour over heated lead oxide. The first of these 
processes gave decidedly the best results, though even in this case the 
yield was far from satisfactory. Besides stilbene, tolallyl sulphide 
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and thionessal, with considerable quantities of dibenzyl, were formed. 
The compound C,,H,.S, described by Barbier, was sought for in vain. 
Radziszewski’s method gave similar results, except that there was a 
little doubt about the dibenzyl. 

The crystals of benzyl sulphide have generally been described as 
colourless needles or scales, but by the author it was obtained in mag- 
nificent large rhombic tables, the crystallographic elements of which 
have been investigated by Dr. Bodewig. The crystals are rhombic, 
sometimes with short, sometimes with long prismatic development. 
Axes a: b : ¢ = 08126 : 1 : 0°5150. Observed combination 
coPo.oPo.0P.P.— Angle Px : oP = 140°53°; wPo : oP = 
129°5° P : P (macr.) = 121:12°: P: P (brach.) = 182°59°; 
P: oP = 129°14°. The plane of the optic axes is Po. The axis 
c is the first median line and negative. A section parallel to oP gave 
for the optic axes in oil: 


Li. red. Na. yellow. Tl. green. 
76°10 75°27 74°56 


The acute angle of the optic axes is approximately 130°5° for red, 
131°57° for yellow, and 153°3° for green light. 

Tolallyl sulphide has been found by other observers to melt as low 
as 143°—145°, but after repeated crystallisation from spirit of wine the 
author finds its melting point to be 172°—173°. It forms light shining 
scales which sublime unchanged, and boil at 350°—360°. 

W. A. T. 


The Conversion of Benzene-sulphonic Acids into Benzene- 
carbonic Acids. By-E. Néuirine (Deut. Chem. Ges. Ber., viii, 
1110—1114). 


By converting bromobenzene-sulphonic acid, the para-modification 
obtained from sulphanilic acid, into a disulphonic acid, and then 
removing the bromine by means of sodium amalgam, the author 
obtained a second benzene-disulphonic acid, in which the sulpho- 
groups must be considered to stand to one another either in the ortho 
or in the meta position. 


Br 


Br Br 

“N \ 80,H 
| | gives men * ) 

3 

SH soa sO 


As this acid yielded resorcin on fusion with potash, and resorcin is 
an undoubted meta-compound, the author concludes that shifting must 
have taken place, and the method of fusion with potash is not to be 
depended upon for determining the relative positions of the substituted 
radicles in benzene-derivatives. 

The sodium salt of the above-mentioned benzene-sulphonic acid was 
distilled with potassium ferrocyanide, and the resulting cyanide when 
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boiled with potash yielded isophthalic acid, but no terephthalic acid, 
thus proving that shifting did not take place in this case. 

The monobromobenzene sulphonic acid above-mentioned was found 
by Irelan, also by Barth and Senhofer, to yield terephthalic acid when 
treated by the potassium cyanide process, and the author finds that 
chlorobenzene-sulphonic acid gives a similar result, potassium ferro- 
cyanide being used in the place of potassium cyanide. When the 
potassium salt of the crude benzene-disulphonic acid is fractionated, 
a portion is obtained which yields nothing but terephthalic acid when 
treated by the potassium ferrocyanide method. The amide of this 
sulpho-acid melts at 210°, and appears to be more soluble than that of 
the meta-acid. 

When bromobenzene-disulphonic acid is distilled with potassium 
ferrocyanide, a cyanide is obtained which would probably yield a 
tricarbon acid 1 : 2: 4. — 


Solubility of Salicylic Acid. 
By F. Toussaint (Pharm. J. Trans. [3], vi, 263). 


Soptum phosphate has been recommended as a solvent for salicylic acid 
for medical use. The author finds that ammonium phosphate is a more 
powerful solvent, and thinks that ammonium salicylate is more easily 
decomposed in the system than the sodium salt. Salicylic acid is also 
very soluble in dilute ammonia-water and in a solution of ammonium 


carbonate. 
B. Jd. B. 


Morin, Maclurin, and Moritannic Acid. 
By Jutius Léwe (Zeitschr. Anal. Chem., xiv, 117—130). 


Unt. the author published this paper, there was considerable doubt 
what should be the correct formule assigned to the crystalline bodies 
obtained from fustic ( Maclura tinctoria). R. Wagner, and afterwards 
Hissfeldt, observed that the destructive distillation of morin and mori- 
tannic acid yielded pyrocatechin, and that many tannic acids are 
characterised by a yield of pyrocatechin and pyrogallic acid when 
submitted to destructive distillation. Having these facts before him, 
the author desired to ascertain the composition and relationship exist- 
ing between the bodies obtained from fustic and those from catechin, 
and whether the general formula, C,;H,O,, could be assigned to the 
tannic acids yielding pyrocatechin; also whether the general formula, 
C\,H,O,, could be assigned to those yielding pyrogallic acid. The 
results of the author’s labour are given in four divisions, viz., Preli- 
minary, A, B, and C, as follows :— 

The Preliminary.—The concentrated extract of fustic was allowed 
to stand some time to ensure the separation of the crystalline morin- 
calcium compound (A), then thrown on a flannel filter and the residue 
well washed with cold water. The filtrate was repeatedly shaken up 
with acetic ether until nothing more was taken up, by which means 
the maclurin and an amorphous substance, having the properties of a 


tannic acid, were separated from the solution. It was then distilled on 
2n2 
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a water-bath. The brownish residue was dissolved in a large quantity 
of distilled water and solid chloride of sodium was added until the solu- 
tion was completely saturated and no further separation of amorphous 
substance took place. It was then thrown on a flannel filter, and at once 
light yellow crystalline flocks of maclurin separated out copiously from 
the yellow filtrate. The amorphous substance was dissolved in water 
and again treated with chloride of sodium, and so on until all the 
maclurin was obtained in solution. (B.) The amorphous residue from 
the above (consisting almost entirely of moritannic acid) was dissolved 
in a small quantity of water and evaporated over sulphuric acid. A 
mixture of one volume ef a saturated sodium chloride solution and one 
volume of water was then added to the residue, which dissolved out the 
moritannic acid, leaving the slight trace of maclurin still present in 
the residue insoluble. The filtrate from this insoluble residue was 
shaken repeatedly with ether until nothing more was taken up; it was 
then distilled and the residue dissolved in a little water, filtered, and 
evaporated over sulphuric acid in an exsiccator (C). 

Division A. Morin. Separation of Morin from Morin-caleium.— 
Dry morin-calcium is treated in a flask with strong alcohol, then with 
alcohol containing sulphuric acid, the flask well closed and allowed to 
stand for 24 hours, and the alcoholic solution of morin is drawn off from 
the precipitated calcium sulphate, filtered, and treated with hot water 
to precipitate the morin. The precipitated morin is again dissolved in 
alcohol and reprecipitated by hot water, and one-half of the crystalline 
mass thus obtained is boiled with a large quantity of water and thrown 
upon a flannel filter, because, owing to the great difficulty with which 
morin dissolves in hot water, it would not filter through paper, as it 
almost immediately crystallises out and stops up the funnel. On cool- 
ing, light yellow shining crystals of morin, having a great resem- 
blance to those of quercitrin, separate out from the solution. From 
the analysis of the crystals dried over sulphuric acid the formula, 
CisHO;, was obtained. Morin crystals lose two molecules of water 
on drying at 100° C., become dull and assume a deeper yellow colour. 
An analysis of them resulted in the formula, C;;H,O; By treating a 
solution of morin in alcohol with a small quantity of alcoholic potash 
the potassium salt is obtained, and this yields morin when carefully 
decomposed with a few drops of hydrochloric acid. On purifying this 
product and drying over sulphuric acid, crystals were obtained having 
a faint lustre, and giving on analysis results from which the formula, 
Ci;Hi20., was obtained. Thus it will be seen that morin crystallised 
out from boiling water contains one molecule more water than that 
prepared from the potassium salt. Two lead salts of morin are known, 
viz., Cj5H 203. PbO and C,;Hi90;.2PbO, from which it appears that morin 
is di-basic. These salts are easily prepared by adding an alcoholic solu- 
tion of morin to an alcoholic solution of lead acetate, when an orange- 
red precipitate of C,;H,.0;.2PbO is obtained if the lead acetate solution 
is hot and ineacess. After standing for some time the salt is filtered off 
and washed with hot alcohol, dried over sulphuric acid, and then at 
100°C. The salt, C,;H,,0,.PbO, is obtained by using a cold iead acetate 
solution and avoiding excess of that reagent. It is difficult to obtain 
it quite pure, as the other lead salt generally forms at the same time. 
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Division B. Maclurin.—The substance which crystallised out from 
the sodium chloride solution was thrown on a filter, washed with 
sodium chloride solution and recrystallised out several times from hot 
water, filtering off each time the small quantity of brownish substance 
which always separates out on cooling. From the solution fine light 
yellow crystals of pure maclurin were obtained, which were dried over 
sulphuric acid and from numerous analyses of the same, the formula, 
C,;H,,0,, was obtained. These maclurin crystals exhibited a loss of 
6 per cent. on being dried at 120° to 130°, and had a composition cor- 
responding with the formula, C,;HjO;. The lead salt of maclurin was 
prepared in the same way as the morin lead salts. The bright yellow 
lead salt was dried over sulphuric acid and then at 100°, its chemical 
composition corresponding with the formula C,;Hj»O;.3PbO. <A solu- 
tion of maclurin in water is precipitated in the presence of alkaloids, 
gelatin, and albumin, but these reactions are retarded in presence 
of acetic acid or when the solution is weak. Maclurin exhibits only 
very slightly the characteristics of a tannic acid. 

Division C. Moritannic Acid.—The brownish-yellow shining mass 
obtained in the “preliminary” operations dissolves easily in water, 
and is precipitated from the solution by potassium-antimony tartrate, 
albumin, gelatin, and alkaloids. The lead salt is reddish white. The 
solid brown mass softens on being heated under 100°, but does not 
alter in composition. The solution, heated in sealed tubes to 110°, de- 
posits a brown amorphous mass insoluble in water. Analyses made of 
the substance dried over sulphuric acid gave the formula C,;H,.0;. 
The lead salt corresponded with the formula 2(C,;H,,0;).5PbO. It 
will be readily observed that mori-tannic acid differs from maclurin 
only in having one atom less of oxygen. 


= C\5H 203. 


It is possible that moritannic acid corresponds with the formula 
C,;sHjO; and passes into maclurin by taking up one molecule of 
water; the lead salt of moritannic acid will then have the formula 
2(C,sH10;).5PbO, corresponding well with the percentage composition 
obtained from the analysis of the salt. The author did not succeed in 
converting moritannic acid solution into maclurin by heating it in 
sealed tubes to 100°. 

C. A. B. 


Seleniobenzaldehyde. 
By GranviLLeE Cove (Deut. Chem. Ges. Ber., viii, 1165). 


Tus body was obtained by heating an alcoholic solution of potassium 
selenide (prepared by heating phosphorus pentaselenide with alco- 
holic potash) with benzylene dichloride. It crystallises in yellow 
needles, which have a very unpleasant odour, melt at 70°, and dissolve 
easily in alcohol and ether, but not in water. Analysis agreed with the 
formula, C;H,Se. 

Seleniobenzaldehyde in ethereal solution is not affected by dry am- 
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monia, or by a mixture of hydrocyanic and hydrochloric acids when 
heated therewith; resembling in these respects its analogue, thio- 
benzaldehyde. 

J. BR. 


Derivatives of Cuminic Aldehyde. By A. Rass 
(Deut. Chem. Ges. Ber., viii, 1148—1152). 


Cuminic aldehyde, from Roman cumin oil, boils at 230° and when it is 
heated with hydrocyanic acid and hydrochloric acid, phenylpropylgly- 


3H, 
CHOH, is obtained. 
| 
COOH 


C,H,,.CHO + HCN + 2H,0 + HCl = C,H,,.CHOH.COOH 
+ NH,CL. 


collic acid, CH 


Tt forms small white needles, melting at 158°. 

The bariwm salt, (C1,H:203),.Ba + 4H,O, separates from water in small 
rhombic tables, which lose their water at 120°—130°. The silver salt 
forms tufts of small anhydrous needles. The lead salt, (C\,Hi2Os)2Pb, 
forms a white precipitate. 

HNC,.H;0 


Cuminyl-diacetimide, C,Hn.CHC , was obtained by heat- 
HNC.H;O 
ing a mixture of cuminic aldehyde and acetamide to 170°—180°. 


7 HNC,H,0 
C,H,.COH + 2[H,N.C;H;0} = OHy- CHC a + H,0. 
2443 


It is sparingly soluble in water, from which it separates in small 
silky needles melting at 212°, and hot hydrochloric acid splits it up 
into cuminol aud ammonium chloride. 

Cuminyl-dibenzamide, C4H»~N,O02, was obtained by heating cuminic 
aldehyde with benzamide. It separates from alcohol in white shining 
needles, which melt at 224°, and are insoluble in water. 

Cumenyl urea. When cuminy]l chloride is distilled from silver cyanate, 
cumenyl cyanate is obtained as a yellowish clear liquid, which soon 
becomes turbid and viscous from the formation of cyanurate, and this 
cyanate readily unites with ammonia, forming cumeny] urea, 


_ This substance is easily soluble in alcohol, ether, or hot. water, from 
which it separates in small needles melting at 133°. 


v- HO, Hi; 
Phenyl-cumenyl urea, CO , was obtained by treating 
NHC,.H, 
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cumenyl cyanate with aniline. It is insoluble in water, and slightly 
soluble in alcohol, from which it separates in small needles, which 
melt at 146°. 

When either cumenyl cyanate or the urea is distilled with potash, 
an amine is obtained, which unites with carbon disulphide to form a 
crystalline substance which is probably cumenylamine cumeny]sulpho- 
‘carbamate, and when this is treated with mercuric chloride, the corre- 
sponding sulphocarbimide is obtained. The further investigation of 
this, and of a substance obtained by the action of nascent hydrogen on 
cuminol, is in progress. 


T. B. 


Chrysophanie Acid. By LizserMann and FiscHEeR 
(Deut. Chem. Ges. Ber., viii, 1102—1107). 


Tue hydrocarbon obtained by distilling chrysophanic acid with zinc 
dust, has proved to be methyl-anthracene, and no doubt chrysophanic 
acid is a dioxymethylanthraquinone, C,;H,O,. Analysis of perfectly 
dry chrysophanic acid, and of Piltz’s acetylchrysophanic acid, supported 
this view. 

The authors intend to investigate chrysophanic acid, and to try to 
detect the methyl group in it. . 

When chrysophanic acid is heated to 200° with aqueous ammonia, 
an amide is formed, together with carbonaceous products; but at a 
temperature of 150° no carbonaceous products are formed, but, besides 
chrysophanamide, a substance which separates in long shining dark 
needles is produced. 

The chrysophanamide is precipitated from the crude product by 
addition of an acid, dissolved in alcohol containing hydrochloric acid, 
precipitated by water, converted into barium salt, once more precipi- 
tated by an acid, and then crystallised from alcohol, which deposits it in 
yellow leaflets containing— 


C,\sH,,NO; or CyH; 
O, 


Boiling with baryta-water decomposes the amide into ammonia and 
chrysophanic acid, and the crude amide appears to be accompanied by 
an ammonia-compound, which splits up into ammonia and chryso- 
phanamide when digested with alcohol containing hydrochloric acid. 
The above mentioned substance, which separates in long shining dark 
needles, is soluble in baryta-water, from which acids precipitate it in 
yellow flocks, which, when perfectly freed from acid by washing, 


3 
become bright red, and it appears to contain CyH;<{ NH.NH;, this 
O. 


2 
being the formula of an ammonia-compound of chrysophanimide. 
Attempts to obtain the free amide failed, as prolonged treatment with 
alkalis or acids converts it into chrysophanic acid; but when it is 
digested with acetic anhydride; an acetylated chrysophanimide, which 
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CH; 
contains C,H;< N(C,H;0), and resembles xylindein in external pro- 
O 


2 
perties. It separates from chloroform in violet needles, which have a 
metallic lustre, are but slightly soluble in the ordinary solvents, resist 
soda-solution, and dissolve in warm nitric or sulphuric acid, with 
reproduction of chrysophanic acid. An analogous substance is formed 
by the action of isobutyric anhydride on the ammonia-compound of 
chrysophanimide. 
T. B. 


Purification of Bromacetanilide. By O. Giirxer 
(Deut. Chem. Ges. Ber., viii, 1114—1115). 


PurE monobromacetanilide can be readily obtained by several crystal- 
lisations from alcohol, the first crop being collected. It forms large 
crystals melting at 165°, and yields the octohedral bromaniline in a 
pure state. 

Dibromacetanilide remains in the mother-liquors, but was not 


obtained in the pure state. 
T. B. 


On Phenylene-urea. 
By R. B. WaRDER (Deut. Chem. Ges. Ber., viii, 1180). 


Tuis body is easily obtained by digesting potassium cyanate with 
phenylene-diamine hydrochloride, and may be purified by recrystallisa- 
tion from boiling water or from dilute hydrochloric or acetic acid. 
The crystals are sparingly soluble in boiling water and in alcohol, and 
generally have a reddish colour. Colourless needles may be obtained by 
sublimation, though only with great loss of substance. The melting 
point of the crystals is above 300°. Analysis leads to the formula— 


6 


(CO), 
Cz,H,,N,O, = C,H, N,. 


J. R. 


Action of Anhydrides on Guanidine and its Derivatives. 
By Davin M‘Creatu (Deut. Chem. Ges. Ber., viii, 1181—1182). 


Tue author has previously shown that benzoic anhydride acts upon 
diphenylguanidine in the manner indicated by the equation :— 


Ci3His 3+ (C;H;0).0 = C,3Hi(C;H;0).N; + H,O. 


Acetic anhydride, he now finds, acts upon diphenylguanidine in a 
different manner. When the two bodies are heated to 100° for some 
hours, the products of the reaction are acetanilide and acetylmono- 
phenylurea : — 

CH;(C.H;).N; + (C,H;0).0 => CH.(C,H;)(C.H;0)N,0 + 
C,H;(C,H;0) HN. 
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Acetylmonophenylurea crystallises in fine needles melting at 183°. 
It may be obtained direct from monophenylurea by heating that body 
with acetic anhydride, the reaction being represented thus :— 


2CH,(CsH,)N.0] + (C,H,0),0 = 2[CH,(C,H;)(C;H,0)N,0] + H,0. 


When, however, acetic anhydride is heated with diphenylguanidine 
to 150°, the products are acetamide and monacetyldiphenylurea, a body 
which crystallises in laminew melting at 115° :— 


CH;(C.H;).N; a (C,H;0).0 — CH(C,H;)2(C,H;0)N.O + 
(C,H,O) HN. 


Urethane heated to 100° with acetic anhydride yields monacetyl- 
urethane: at 150° the products are acetamide, ethyl acetate, and 
carbon dioxide. 


J. BR. 


Diamidotoluene (Constitution of Benzene). By A. LapEenBuRG 
(Deut. Chem. Ges. Ber., viii, 1209—1214). 


Wuey the tolylenediamine (diamidotoluene), melting at 99°, is boiled 
with glazial acetic acid, the diacetyl-compound melting at 224° is 
formed, which by the action of cold nitric is converted into 
C;H;NO.(NH.C_H;0),, crystallising from acetone in needles melting 
at 253°. It is almost insoluble in all common solvents, and dissolves 
only in 300 parts of hot acetone. On boiling it with hydrochloric acid, a 
red solution is formed, from which red crystals separate on cooling. On 
decomposing them with ammonia they yield C;H;NO,(NH,)., crystal- 
lising from hot water in yellowish red needles, having a brilliant violet 
lustre. It is a weak base, forming red crystalline salts. By the diazo- 
reaction it is converted into C;H;(NO.)NH,2.N2.C;H;(NO.)(NH.)NH, 
ared amorphous body, which is very stable, and almost insoluble in 
allcommon solvents. This body, as well as other diazo-compounds, 
are as readily formed by using nitrous acid as nitric oxide from copper 
and nitric acid. 

The experiments, as well as others described in this paper, were 
made with the object of replacing in a monosubstituted benzene the 
5 atoms of hydrogen successively another group, and comparing the 
five disubstitution products thus obtained with each other. 


C. S. 


Tolyl-glycocine and its Derivatives. By P. T. Meyvrer 
(Deut. Chem. Ges. Ber., viii, 1158—1164). 


Totyt-glycocine is produced when one molecule of monochloracetic 
acid is heated in a water-bath with two molecules of solid toluidine. 
After purification, the new substance is obtained as a thick oil, which 
solidifies to microscopic needles, which, when pure, melt at 145° and 
decompose at 170°. It is almost insoluble in ether, has an acid re- 
action, and its silver salt is very unstable. Its ethylic ether, CH.NH 
(C;H;)COO.C.H;, is formed when one molecule of ethyl monochlor- 
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acetate is heated with two molecules of toluidine. It forms white 
pearly leaflets which melt at 48°—49°, and are slightly soluble in hot 
water, but easily soluble in cold water, alcohol, ether, or hydrochloric 
acid. 

Tolyl-glycocollamide, CH,.NH(C;H,;).CONH;, is formed when two 
molecules of toluidine are heated with one molecule of monochlor- 
acetamide till the product forms a clear fluid. When purified, it sepa- 
rates from water in shining needles or leaflets, which melt at 162°— 
163°. It is slightly soluble in cold water, moderately soluble in ether, 
and easily soluble in hot water or alcohol. 

Tolyl-glycocollanilide, CH,.NH(C,;H,).CONH(C,Hs), is formed when 
one molecule of monochloracetanilide is heated with rather more than 
two molecules of toluidine. It separates from hot water in fine white 
needles, which melt at 82°—83°. 

Tolyl-glycocolltoluidide, CH,.NH(C,H,;).CONH(C,H;), can be ob- 
tained: by the action of monochloracetamide or chloracetyl chloride on 
toluidine ; or, more conveniently, by digesting toluidine with mono- 
chloracetic acid. It separates from alcohol in white shining leaflets, 
which melt at 136°, dissolve readily in ether, and are decomposed by 
boiling with baryta-water, toluidine being formed. A very unstable 
hydrochloride is formed when the toluidide is exposed to hydrochloric 
acid gas at 100°. 

When tolyl-glycocollamide, or the materials used in its preparation, 
is exposed in the fused state to the air for some time, toluidine escapes, 
and the residue consists principally of a substance which separates 
from alcohol in iridescent leaflets or prisms, melting at 250°, and con- 
taining— 


NCH 
cof 
\NH, 


This substance is generally accompanied by a small proportion of 
a substance which crystallises in needles, melting at 126°, and contain- 


ing CH,.NH(C;H;).CN. 
When tolyl-glycocolltoluidide is heated to about 160°—170°, it under- 
goes a similar change, toluidine being eliminated, and a substance con- 


taining 
NH.(C;H;) 
co’ 


% 
CH, 
\ 
DN (Git) 


cog 
NH(C;H,) is formed. 


It separates from alcohol in long white needles, melting at A 
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8-Naphthylamine. By LizBeRMANN and SCHEIDING 
(Deut. Chem. Ges. Ber., viii, 1108—1110). 


BROMACETONAPHTHALIDE contains both its bromine and its acetyl in 
a-positions, and the bromonitroacetonaphthalide obtained from it pro- 
bably contains the NO, in a 8-position. When this bromonitroaceto- 
naphthalide is heated to 160°—170° with alcoholic ammonia, it is 
converted into bromonitronaphthalamine. This forms long orange- 
yellow needles, melting at 200°, and when nitrous acid is passed into 
its solution in oil of vitriol and alcohol is added, an energetic reaction 
sets in, and bromonitronaphthalene is formed. This must be purified 
by solution in alcohol, and the addition of enough water to cause tur- 
bidity, when the solution deposits yellowish white crystals of the pure 
substance. This bromonitronaphthalene melts at 131°, and its re- 
duction by tin and hydrochloric acid leads to the formation of the 
missing B-naphthylamine. This new naphthylamine forms small pearly 
plates, which melt at 112°, and are neutral to test-paper. Its aqueous 
solution is strongly fluorescent, and its hydrochloride and platinum salt 
form leaflets. 

An acetyl derivative was obtained, which separates from water in 
shining leaflets melting at 132°. 

f-naphthylamine neither has the characteristic smell of the common 
modification, nor does it react with ferric chloride, chromic acid, or 


bleaching-powder, as the ordinary form reacts. 
T. B. 


Comparative Determinations of the Solubilities of Alkaloids 
in the Crystalline, Amorphous, and Nascent States. By 
A. B. Prescort (Pharm. J. Trans. [3], vi, 404). 


In these experiments, the solvents were first washed with water to 

remove alcohol, acids, or other impurities. The so-prepared ether had, 

at 15°, a specific gravity of 0°7290; the chloroform, 1°4953 ; the amylic 

alcohol, 0°8316; and the benzene, 0°8766. 

, a ee of parts of solvent required for one part of 
aloid— 


Amylic 
Ether. Chloroform. alcohol. Benzene. 
Crystallised.. 6148 4379 91 8930 
Amorphous.. 2112 1977 _ — 
Nascent .... 1062 861 91 1997 


Cinchonine :— 


Crystallised.. 719 — 
Amorphous.. 563 531 
Nascent .... 526 376 


H. J. H. 
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Combinations of several Alkaloids with Iodine. 
By A. Hiieer (Arch. Pharm. [3], vi, 509—510). 


TuE author points out that H. R. Bauer’s paper on this subject in 1874 
was anticipated in every particular by Jorgensen, in 1869, also by the 
author in the same year, in a paper entitled ‘‘ On the Combinations of 


the Vegetable Alkaloids with Iodine.” 
C. A. B. 


Oleandrine and the so-called Pseudocurarine. By C. Berre.iti 
(Gazzetta Chimica Italiana, vi, 310—311). 


A NUMBER of oxen having been poisoned by eating the leaves of the 
oleander, physiological experiments were made with an alcoholic extract 
of the plant, from which Lukowski extracted two principles, naming 
them oleandrine and pseudocurarine. The author prepared these two 
substances by the method employed by the Polish chemist, and 
found the properties of oleandrine agree in all particulars with those 
assigned to it by him, namely, its property of changing litmus-paper 
blue, of being precipitated by tannin, auric chloride, platinic chlo- 
ride, &c. In addition, he finds that it begins to melt at 56° and boils 
at 135°. It yields microscopic needles when sublimed, and with 
iodised hydriodic acid, a maroon-coloured precipitate consisting of 
minute crystals. It also gives precipitates with brominated hydro- 
bromic acid, auric chloride, sodium phosphomolybdate, potassio-auric 
iodide, potassio-platinic iodide, and auric bromide. Treated with sul- 
phuric acid and potassium dichromate, it gives at first an orange 
colour, which passes into a yellowish-green, and finally into an emerald 
green, which continues some time. With manganese peroxide and 
sulphuric acid, it yields at first a deep orange, which passes into blood- 
red, and in the course of half-an-hour to grass-green. 

If the alkaloid be heated for some time to 240°, it is no longer 
soluble in water, but is soluble in dilute alcohol. This solution gives 
the same reactions as the original substance, but it is no longer 
poisonous. 

The pseudocurarine of Lukowski was found, on examination, to be 
a mixture of various substances,—glucose, albuminoid matters, and 
alkaline and earthy salts. 

C. E. G. 


A new mode of Synthesis of Betaine. By Prerer Grizss 
(Deut. Chem. Ges. Ber., viii, 1406). 


Beraine may be regarded as trimethylglycocine, C,H.(CH;);NO. 
Griess has obtained, by the action of methyl iodide on glycocine in 
alkaline solution, a body which is identical in composition and pro- 
perties, and in the characters of its salts, with Scheibler’s betaine from 
beet-root, with Liebreich’s betaine (oxyneurine) from brain-substance, 
and with the body obtained by both these chemists by the action of 
chloracetic acid on trimethylamine. LR 
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Identity of the Plant-bases, Lycine and Betaine. 
By A. Husemann (Arch. Pharm. [3], vi, 216—219). 


A numBeER of reactions are enumerated which go far to prove that 
the base obtained by Scheibler from sugar-sap and called betaine 
(C;sH,,NO,), is identical with that obtained by Marmé and the author 
from Lycium barbarum. 


M. M. P. M. 


Septicine, an Alkaloid formed during Putrefaction. 
By H. Hacer (Pharm. C. BI., xv, 425; Chem. Centr., 1875, 134). 


Tue author vindicates the claim of Marquardt to be considered as the 
discoverer of this body, which resembles conine, except that the aqueous 
solution does not turn turbid on heating. A specimen examined by 
the author seemed, from its physical properties, to consist of a mixture 
of amylamine and octylamine (perhaps as further products of the 
putrefaction of leucine or albuminoids). o 


G &. a. 


_ Ergotinine, a New Alkaliod. 
By C. Tavret (Compt. rend., Ixxxi, 896—897). 


Tae new body which the author has found in ergot of rye, where it 
exists in very small quantity, he proposes to designate by the above 
term, because the word ergotine has already been applied to certain ill- 
defined compounds. Ergotinine is strongly alkaline, and capable of 
saturating acids. It gives precipitates with the double iodide of mer- 
cury and potassium, phospho-molybdic acid, tannin, platinic chloride, 
iodized potassium iodide, gold chloride, and bromine-water. It dis- 
solves in alcohol, chloroform, and ether. With moderately concentrated 
sulphuric acid it strikes a yellowish-red colour which changes to an 
intense violet-blue. If the ergotinine has been exposed to the air for 
afew minutes, this reaction does not occur ; and this instability under 
the influence of air is one of the most marked characters of the new 
body. When heated with strong potash it is apparently decomposed 
with production of methylamine, or of ammonia, according to the 
conditions. 


R. R. 


Physiological Chemistry. 


On the Occurrence of Alcohol in the Organism. By Arca- 


pius Rasewsky (Pfliiger’s Archiv. fiir Physiologie, xi, 122— 
127). 
Tuts research was undertaken with the view of studying the passage of 
alcohol into the brain, and the length of time that it remains there. 
The author introduced certain quantities of alcohol into the stomach 
of rabbits; then, having killed the animals at different periods, rubbed 


406 ABSTRACTS OF CHEMICAL PAPERS. 


up the brain with water, and, after distillation, applied the iodoform 
test. In this manner he found that alcohol remained in the brain as 
long as 52 hours after its introduction into the stomach. He also 
found the quantity of alcohol to remain nearly constant at different 
periods of time. These facts led the author to doubt the applicability 
of the iodoform-test for the detection of alcohol in the brain. And 
his doubts were confirmed by applying the test to the brain of a rabbit 
which had been starved for two days before death, in which case a well- 
marked reaction for alcohol was also obtained. The author also ob- 
tained this reaction in the muscle and tissue of rabbits which had been 
similarly starved. From these facts, and others mentioned in the 
paper, he concludes that the iodoform-test is not applicable to the esti- 
mation of alcohol after its absorption into the organism: for there either 
exist always in the animal organism, bodies, which, on distillation in a 
well-closed apparatus, form alcohol, or else the organs of animals always 
contain very small quantities of pre-formed alcohol. The quantity of 
alcohol obtained in such experiments is, however, so small that its 
quantitative estimation is a matter of some difficulty. 


E. C. B. 


A Contribution to the Knowledge of the Liver Secretion. 
By N. Socotorr (Pfliiger’s Archiv. fiir Physiologie, xi, 166—177). 


Happert and Schiff have both concluded from experiments, that biliary 
acids can be absorbed from the intestine and again excreted by the 
liver. The author investigated the effect produced on the quantity of 
bile secreted, and of the acids contained in it, by the introduction into 
the stomach or into the blood of glycocholic acid, and he endeavoured 
especially to ascertain whether, after this introduction, glycocholic acid 
is found in the bile. The animal employed in these experiments was a 
large dog with a permanent biliary fistula, and the glycocholic acid 
was obtained from ox-gall, or as hyoglycocholic acid from pig’s gall. 
From these experiments the author finds that the secretion of bile is 
distinctly increased by the introduction of glycocholate of soda into the 
stomach or blood. This increase is perceptible as soon as 15 minutes 
after the latter, and about an hour after the former proceeding. After- 
wards a diminution in the secretion occurs in both cases. The increase 
in bile is, however, accompanied by a diminution in the relative amount 
of biliary salts contained in it. This diminution proceeds in sucha 
manner as if it were a continuation of that taking place before the 
injection—as if, in fact, no injection had taken place. Not the slightest 
increase in the absolute quantity of the biliary constituents could be 
found. Neither before nor after the injection was glycocholic acid 
detected in the bile. The liver, therefore, has no power of secreting bile 
which has once been secreted and absorbed into the blood. To what, the 
author asks, is the increased flow of bile, then, due? If due simply 
to the introduction of the fluid, it ought also to be augmented by the 
introduction of a solution of sodium chloride or of water. The author 
then introduced some 1 per cent. solution of sodium chloride, and the 
result was that not only was the secretion of bile not increased, but it 
was diminished. He therefore concludes that the phenomenon is of 
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purely nervous origin, and due probably to the irritating properties of 
the biliary acids. EK. C. B. 


On Choletelin and Hydrobilirubin. By Lo. LizrperMann 

(Pfliiger’s Archiv. fiir Physiologie, xi, 181—190). 
TuIs paper discusses the identity of choletelin and hydrobilirubin, two 
colouring matters derived from bilirubin; the one by oxidation, the 
other by reduction. The question has been discussed by several 
authors, and a good deal of confusion has arisen on the subject. In 
order to explain, what seems chemically improbable, that the same 
body is formed both by the reduction and by the oxidation of a single 
substance, Heynsius assumes that in both cases a splitting occurs, and 
that one of the products of this is the colouring matter. The physio- 
logical importance of the question lies in the fact that if hydrobilirubin 
can be formed only by the reduction of bilirubin (which substance 
occurs in the urine), it follows that in the organism processes of reduc- 
tion can also occur. 

The author proceeds first to prove that the two bodies in question 
are not identical, by showing that no such splitting occurs. He con- 
verted 0°5175 gram of bilirubin by means of sodium-amalgam into 
04926 gram of hydrobilirubin, i.e., 95°1 per cent. of the bilirubin. 
This he considers is sufficiently near to prove that hydrobilirubin is not 
a prodnet of the splitting of bilirubin. In like manner he obtained 
by oxidation from 0°355 gram of bilirubin, 0°256 gram of choletelin, 
ie, 72°1 per cent. of the bilirubin. This shows, he thinks, that chole- 
telin is no bye-product of the oxidation of bilirubin, but is the only 
product formed in this reaction. The properties of these two bodies, 
as thus prepared from bilirubin, are given by the author to show their 
dissimilarity. They may be thus shortly contrasted :— 


Hydrobilirubin. Choletelin. 


1. Absorption-band in the spec- 1. No absorption-band in the 
trum between Fraunhofer’s lines | spectrum, but a darkening, which 
b—F. extends from about the position 

2. Disappearance of this band | of the hydrobilirnbin line to the 
on addition of ammonia. violet. 

3. Its reappearance, with slight | 
displacement towards the red, on | 
addition of zinc chloride to the | 
ammoniacal solution. 

4. Fluorescence of the ammo- 2. No fluorescence on addition 
niacal solution containing zine | of zinc chloride and ammonia, and 


chloride. | no absorption-band. 

5. Rose-red colour of the diluted | 3. No rose-red colour of the 
acid solution. diluted acid solution. 

6. Change of the dark yellow- 4. The acid solutions are light- 


ish-red, or red into light-yellow | yellow, and on addition of alkali 
on addition of alkali to the acid | become darker brownish. 

solution, and vice versd. | 6. It forms a light brownish- 
7. Asa dry powder it is dark- | yellow dry powder. 


brown. 
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The author further proves the entire dissimilarity existing between 
choletelin and hydrobilirubin, by showing the mutual convertibility of 
these two bodies. Choletelin he converted into hydrobilirubin by the 
action of water and sodium-amalgam in the form of powder, and 
the opposite change was effected by the action of sulphuric acid and 
potassic nitrate on hydrobilirubin. os 


On the Composition of the Flesh of Oxen and Horses: its 
Food Value and its Money Value. By J. Leyper and J. 
Pyro (Arch. Pharm. [3], vii, 150—163). 


Tue authors briefly allude to the work which Lawes and Gilbert have 
done on this subject in showing the modifications which take place in 
the animal organism during the process of fattening, namely, that the 
quantity of dry material is notably increased, and that while in oxen 
in moderately poor condition the water is about two-thirds of its total 
weight, in a fat ox it is only a half; also, that the more nutritious 
character and superior taste of the flesh of a fat animal, are due 
to this increase in dry material; but of this increase two-thirds consist 
of fat; the increase of proteids is only from 7 per cent. to 8 per cent., 
and of inorganic materials 1} per cent. 

This relation between the assimilated materials first becomes per- 
ceptible in the last month of the fattening; at the commencement the 
increase in fixed materials is only from 30 to 40 per cent., and according 
to J. Ruhn the production of a living kilogram costs twice as much 
at the end of the fattening as it does at the beginning. 

From a variety of analyses which are given, the flesh of the fat 
animal in every case is richer in fixed material than that of the lean 
animal ; and though the flesh of alean animal possesses a more uniform 
quality than that of a fat one, yet the poorest parts in the fat one 
possess a higher nourishing value than the best in the lean animal. 

The animals experimented on were— 


A lean ten-year-old cow. 
A fat five-year-old Flemish ox. 
A very fat seven-year-old Glaner cow. 


The authors noticed a great loss in weight during the transport 
of the meat from Brussels to Gembloux—parcels which weighed 
in Brussels 225°3 grams, weighed in Gembloux only 192°2 grams, 
indicating a loss of 13°65 per cent. of water. 

The nitrogen was determined in average samples, and the figures 
given are the average of two determinations in each. 


Lean cow. Fat ox. Very fat ox. 


Nitrogen... 14:0 percent. 14°88 percent. 15:9 per cent. 
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Composition of Ox-flesh. 


Lean cow. Fat ox. Very fat ox. 
| 
Si eie g]s)e)/e/d]2) 812) 4 
zalalali/sa tails a /asqa2);8 / a] a 
p.c. | p.c. | p.c. | p.c. | p.c. | p.c. | p.c. | p.c. J p.c. | p.c. | p.c. | p.c. 
WORT ccvccoscsccsees 76°49) 77 °09/77°53 | 76°58] 77°97) 74°98) 76°80) 70°60} 76°15 73°26 67°81 | 67°35 


Fixed material...... 23°51| 22°91/22°47 | 23-42] 22-03 25-02! 23°20) 23°40] 23°85) 26 74/32°19 82°65 


| 
Fat cccrccocssccvesserees 1°28; 0:92 0°783, 2°62 0-98 4°00 
Mascle substance...) 21 +23} 20°99/20°687, 19°80} 20°08) 20°02, 17°87] 20 44] 20-03 19 *98/22 °378) 18°79 


| 


| 
Ash calculated) | ,. ‘ ee al ' . po an 
as 1 per cent. | 1°00} 1°00) 1°00 | 1°00] 1 " 1 | 1°00} 1 OOF 1°00) 1°00) 1°00 1°00 


4°33) 7°96] 2°82) 5°76; 8°812) 12°86 


What may be learnt from the table is that the best piece (loin) in 
the fat ox and the very fat cow contains from 21 per cent. to 28 per 
cent. more fixed materials than the corresponding piece in the lean 
one. The difference in the composition of the different pieces of the 
lean cow is but small; in the piece containing most water (paunch) 
and that containing least (neck) it is less than 5 per cent., and, 
curiously enough, the worst piece is richest in fixed material. The 
flesh of the neck improves but little in value by the fattening, but the 
flesh of the loin has increased in dried material to a noteworthy extent. 

The authors consider the method in England of dividing the food 
into four classes of corresponding values a good one. 


If the first be represented by 100, 


The second would be...... 74, 
The third eo eee 61, 
The fourth a< . eeeen 42, 


for while the richer classes pay more highly for the better parts, the 
poor are enabled to obtain the others at a more reasonable rate. 

Horse-flesh.—Horse-flesh in comparison with the price of ordinary 
meat is not dear. The relation of nitrogenous to fixed material is 
higher in horse- than in ox-flesh. 


Horse A. Horse B. 
Constituents. 

Neck. | Loin. | Thigh. | Neck. | Loin. | Thigh. 
Water.....ssccccsees| 7508) 76° | 75°22 | 75:1 77°3 79°28 
Fixed material ........ 24°98 | 24°0 | 24°78] 24°9 22°7 20°72 
Muscle substance ......] 22°85 | 21°76 | 23°26] 22°16 | 20°64| 18°35 
Fat... ....cececeeeee] 095 | 1°24] 0°52] 1°74] 1°06] 0°86 
Ash (not estimated) .... 1:00 1:00 1°00 1:00 1:00 1:00 

The horses were both lean, but healthy. T. P. W. 
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Researches on the Composition of the Urine of New-born 
Children. By A. Marriy, C. Ruae, and R. BrepeRMany 
(Deut. Chem. Ges. Ber., vii, 1184—1191). 


Av extensive series of experiments conducted upon the urine of infants 
during the first ten days of life, and relating to the amount voided, 
the specific gravity of the liquid and the amount of urea, of chlorine, 
and, in a few cases, of phosphoric acid and uric acid. The analytical 
results occupy several pages, and are too bulky to be reproduced in 
this place. 

W. A. T. 


Occurrence of Dextrin in Urine. By E. Reicuaror 
(Arch. Pharm. [3], v, 502—503). 


DextTRIN was found in the urine of persons suffering from Diabetes 
mellitus, in place of sugar, after the sugar had diminished in quan- 
tity or disappeared, the dextrin being doubtless an intermediate 
product of transformation of starch. The dextrin was obtained by 
the addition of potash and alcohol to concentrated urine, whereby a 
deposit was formed, which on treatment with acetic acid yielded 
dextrin on addition of alcohol. 

The product obtained was perhaps identical with glycogen. . 


On the Appearance of Biliary Salts in the Blood and Urine 
caused by certain forms of Poisoning. By V. Feurtz and 
E. Rirrer (Compt. rend., lxxxi, 793—794). 


EXPERIMENTS were made with phosphorus introduced into the stomach, 
dissolved in oil, in blood, and in glycerin; with tartar-emetic injected 
and administered by the digestive organs; sodium arsenate and arse- 
nious acid by the stomach; and septic substances injected into the 
nervous system. In all cases the animals were kept as long as possible 
under the influence of the poison. The quantity of bile-salts, judged 
by Pettenkofer’s test, varied greatly, from a trace through phosphorus 
to the larger amounts produced by slow septic poisons, tartar-emetic, 
sodium arsenate, and arsenious acid. 

The appearance of biliary salts in the urine proves their presence in 
the blood, but they are found only in the former 24 hours after their 
appearance in the latter. 

These results are not obtained in sub-acute or acute poisoning, for in 
those cases the powers of elimination by the liver are exalted. It 18 
only when the secretion is not expelled quickly enough that reabsorp- 
tion of the bile-salts takes place. \ 

M. L. 


On Two New Poisons. 
By Ta. Husemayn (Arch. Pharm. [3], vii, 228—243). 


Tuat large doses of potassium salts are poisonous has long beet 
known. Lithium has an analogous action to potassium. The symp- 
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toms are a diminution of the animal’s temperature, of 1° when a small 
dose of the chloride is administered, and of 3°—4° in poisonous doses. 
Lithium bromide has lately been introduced by Mitchell as a substitute 
for potassium bromide as a remedy for epilepsy and nervous com- 
plaints. Lithium salts are known to have a solvent action on urinary 
calculi. In England the action of potassium bromide is ascribed to 
the bromine it contains ; in Germany, on the contrary, it is supposed 
to proceed from the action of the potassium, and this is the view 
favoured by the author. The same weights of potassium and lithium 
chloride have nearly the same poisoning power, though the proportion 
of lithium in lithium chloride is much less than that of potassium in 
potassium chloride. This is contrary to Rabuteau’s hypothesis, viz., 
that the toxicological effect of the metals increases with the increase 
of atomic weight. He proved it, itis true, for the metals of the alkaline 
earths, but lithium is the most poisonous of the alkali-metals, and yet 
it has the lowest combining weight, and rubidium, in spite of its high 
combining weight, is much less poisonous than potassium, and 
resembles sodium in its action on the organism. Rabuteau’s hypo- 
thesis finds its chief support in the action of the alcohols: the least 
poisonous is methyl alcohol, which contains least carbon, and the 
poisonous properties increase with increase of molecular weight. The 
hydrocarbons of the methane series produce anesthesia and sleep, 
and in larger doses asphyxia. The danger of asphyxia is greater the 
higher the molecular weight, as Richardson has proved. 

In the phenol series, however, the opposite is the case. Thymol has 
a much less energetic action than phenol, It has no irritating action 
on the skin, but irritates the lips. A rabbit weighing 1 kilogram was 
injected with 2 grams of thymol, and except a slight decrease in the 
number of respirations and of the temperature, and a slight increase 
of pulse, no appreciable effect was produced. A marked result of 
the administration of thymol was the accumulation of fat in the liver: 
the kidneys were also inflamed. This is not the case when carbolic acid 
is given. The urine was turbid, und smelt of peppermint, and con- 
tained blood-corpuscles and albumin, neither of which appear in cases 
of poisoning with phenol. The symptoms of poisoning with thymol 
are great irregularity of breathing and gradual paralysis. The heart 
beats after all other action has ceased. These results show the diffi- 
culty of any attempt to formulate the action of poisons. - 

.R. 


On the Power of Glycerin to Diminish the Activity of As- 
tringents. By E. B. SaurrtewortsH (Arch. Pharm. [3], v, 
432; Amer. Journ. Pharm., March, 1874, p. 126). 


It has been observed by physicians:that the exhibition of preparations 
ofiron together with glycerin causes the astringent action of. the iron 
to be much diminished; so also the action of carbolic acid is much 
lessened when glycerin is present. The author finds that a solution 
of tannin in glycerin gives little or no precipitate with gelatin, 
although a dilute aqueous solution to which a certain quantity of 
glycerin has been added still gives a precipitate. Similar results are 
282 
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observed with iron salts, tartar emetic, sodium chloride, sulphuric 
acid, and hydrochloric acid in lieu of gelatin: hence the diminution 
in astringent action when glycerin is added to ordinary astringents is 
apparently due simply to the resulting modification in their chemical 
reaction on the mucous membrane of the bowels, &c., and hence, 
medicinally, glycerin must not be ranked as a mere inert menstruum. 


C. R. A. W. 


Researches on unorganised Ferments. By Orto Nasse 
(Pfliiger’s Archiv, f. Physiologie, xi, 138—166). 


Dv Bots-Reymonp, in 1859, found that the oxidation of muscle was 
prevented by a solution of certain salts, and considered this oxidation 
to be a process of fermentation. In considering this question, the 
author thought that the power of the different salts to hinder this oxi- 
dation would bear a definite relation to their general properties, and 
especially to their power of attracting water. In other words, salt- 
solutions which have equal power of attracting water, would probably 
retard the oxidation of muscle to the same extent. On the supposition 
that the diminution of the tension of the vapour of the saline solution 
corresponds with the attractive power of the salt for water, the author 
gives a list of various saline solutions of different strengths which 
would have a similar action on the oxidation of muscle. 

Experiments were then made on the action of different salts, in 
various strengths, on the oxidation of muscle, by using filtered saline 
extracts of frog’s muscle. The result arrived at was, that the attractive 
power of the salts for water, estimated by the tension, is not the only 
factor by which this action can be measured; and that, therefore, either 
this manner of estimating their attractive power for water is incorrect, 
or the salts each influence in some special manner the process of fer- 
mentation. 

The author then experimented with other ferments, using the active 
(invertirende) ferment of yeast and cane sugar. He found that the 
difference in the effect produced by different salts was considerable. 
Many salts for instance, as potassium chloride, hinder the fermentation 
to a great degree; others, in particular strong solutions of the ammonia 
salts, favour the process of fermentation considerably. The salts of the 
alkalis (solution of 4 p.c.), arranged in order according to their action 
on this process, commencing with those which favour it, are given as 
follows :— 


(H.N).SO,. | NaNO, 
H,NCl KNO,; 
H,NNO, | NaCl 
Na,SO, | KCl 
K,SO, 


The author concludes that ceteris paribus, for a constant percentage 
of salt, this order remains the same. With the view of ascertaining 
whether the order is the same for other ferments, he experimented on 
starch with human saliva, pancreatic ferment of the ox, and diastase. 
He finds that the order of the salts in these cases is quite different; as 
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however the body acted on (starch) remained the same, he concludes 
that the ferment must be the part influenced by the salt. As the 
result of all these experiments he concludes generally that ferments are 
influenced to a very considerable degree in their action, by the simultaneous 
presence of saline molecules, and that this influence is specific for each 
ferment. 

Experiments were also made on the influence of certain alkaloids on 
the process of fermentation, whence it is inferred that some of these 


accelerate, whereas others retard this process. 
E. C. B. 


On Putrefaction induced by Bacteria in presence of Alkaline 
Nitrates. By M. Mevuset (Compt. rend., Ixxxi, 5833—534). 


A sampLe of fresh water was observed to contain neither ammonia nor 
nitrites ; nevertheless nitrites made their appearance after a short time, 
and as they could only have been derived from the reduction of nitrates, 
the author believes that action to have been due to bacteria, and he 
observed that on adding carbolic, salicylic, or benzoic acid, alum, or a 
strong solution of salt, the reduction ceased. 

Alkaline nitrates and organic acids were added to pure water impreg- 
nated with bacteria, but the reduction of nitric acid was scarcely per- 
ceptible. When carbo-hydrates, not acids, were used, the reduction 
was rapid, but ceased on addition of carbolic acid, &c. 

Alkaline nitrates and sugar, added to distilled water and hermeti- 
cally sealed during ebullition, showed no nitrites after several weeks, 
bacteria being absent. 

The author infers that the consumption of oxygen effected by bac- 
teria is probably the cause of the dangerous physiological properties of 
those organisms. Also, that, nitrates in manure are useful not only as 
containing nitrogen, but also by furnishing oxygen which furthers the 
disintegration of cellulose by bacteria. 


M. L. 


Boric Acid as a Preventative of the Fermentation of Milk. 
By A. Hirscupere (Arch. Pharm. [3], v, 520—522). 


Ix comparing the antiseptic properties of borax and boric acid with 
sodium sulphate and thiosulphate, of preserving milk fresh, it was 
found that with the sulphate and thiosulphate fermentation set in after 
the fifth day, whereas with borax and boric acid, the milk was sweet 
after twenty days, having only a slight scum on its surface. It is not 
yet ascertained what are the proper proportions to be observed between 
the boric acid and milk, so as to produce good results: but although 
boric acid acts as a poison, it is harmless in small quantities, and alters 
the taste of the milk but slightly. 
E. W. P. 
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Chemistry of Vegetable Physiology and Agriculture. 


On the Function of Organic acids in Plants. By A. Mayer 
(Landw. Versuchs Stat., xviii, 410—452). 


Bor very little is known concerning the origin and functions of the acids 
of plants. The theory has been advanced that those acids which are 
rich in oxygen act as intermediate products in the process of assimila- 
tion, between the carbonic acid and the water on the one hand, and the 
hydrocarbons on the other. The author observes that he has already 
pointed out that there is nothing to lead to such a view, but the dis- 
appearance of acid in the ripening fruits and the simultaneous increase 
of sugar. But, for every part of acid which disappears, often 10 
or more parts of sugar make their appearance, whereas in reality from 
one part of oxalic or malic acid only a fraction of sugar could be pro- 
duced. After reviewing other speculations, including Mohl’s theory, 
the author passes on to describe the experiments he has made in his 
researches on this subject. 

Five green and freshly cut tendrils of a vine were placed under 
a glass vessel constructed in such a manner that the smallest variations 
in the volume of air contained within could be accurately measured. 
A solution of soda was kept under the apparatus for the absorption of 
carbonic acid. The vine-cuttings had an acid taste, and on viewing 
them under the microscope, crystals of oxalate of lime could be ob- 
served. Now assuming the plant-acids to represent the intermediate 
substances between the raw material (7.e., the CO, and the H,O) and 
the hydrocarbons of the plants, then it must be possible for freshly cut 
leaves containing these acids ready-formed to give off oxygen for a 
time in proportion to the quantity of acids reduced; and this oxygen 
would enhance the volume of the gas enclosed in the apparatus. The 
experiment was conducted on a day on which the sun shone uninter- 
ruptedly, and the cuttings were left for some hours under the appara- 
tus. No increase however in the volume of air was apparent, and the 
vine tendrils when taken out still preserved their sour taste and the 
crystals of oxalate of lime in their cells. 

A similar experiment was made with cuttings of wood-sorrel with 
the following result :— 


Time. | Mercury Register. | Temperature. Light. 
| 
i ; 
ie pia. by ~ ae | - ‘4 Almost uninterrupted 
— a oo ” | . 
2-35 5 | 30°4 ,, | 27 +4 sunshine. 


Fluctuations of the barometer during the experiment were imper- 
ceptible, and as the temperature remained so regular, no correction for 
the absolute volume of air was necessary. Since by this apparatus a 
decrease of 1 mm. on the mercury register represents an increase of 
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hardly {,th of a cubic centimeter of gas, it will be seen that the 
volume of the gas remained practically constant. 

Further experiments were made with the view of ascertaining what 
connection, if any, exists between the process of assimilation and the 
production of oxalic acid. Plants of Owalis corniculata were grown 
in flower-pots under bell-glasses. 1. In diffused light. II. In dark- 
ness. III. Under a bell-jar containing a solution of soda. 

The following were the results :— 


In the dried substance. 


Weight of ‘7 
100 dried leaves. 


Free acid 
reckoned as Total 
oxalic acid. | oxalic acid. 


Originally ..cccccccecccececs ~- 4°6—5'4 p.e. | -- 

Seven days diffused light ......| 374 mgm. Se 12°4 p.c. 
Do. without CO, ...... 384 ,, ST « Bs 
De. GEEEDOE ...ci-cess} FW ,, 4°2 ,, 129 ,, 


| 


From this it follows that hindering the process of assimilation 
during a whole week produced no effect on the acid contents of the 
plant-tissues. These experiments were repeated with the Ozalis 
acetosella. The results of a number of experiments upon the acids of 
the Crassulacee are then given, and the author concludes his paper 
with an account of some experiments upon the absorption of oxygen 
during the artificial nutrition of malt-sprouts in saccharine solutions. 


H. H. B. &. 


Influence of Light on the formation of Decomposition-pro- 
ducts of Albuminoidal substances in the Germination of 
the Pumpkin. By Sasanin and N. Laskovsxy (Landw. 
Versuchs Stat., xviii, 405—409). 


Tuat light exerts an influence on the formation of asparagine during 
the germination of certain plants has been almost as often denied as 
asserted. The researches of Piria, Cossa, and R. Sachsse speak 
against this influence, whereas the experiments of Pasteur and Pfeffer 
point to its existence. The authors have made experiments with the 
object of throwing some light upon this question. They employed 
Sachsse’s method for the determination of asparagine, dividing the 
extract into two parts, and determining the nitrogen at once by 
Knop’s method in one-half, and in the other half after boiling with 
hydrochloric acid. The difference gives the nitrogen existing as aspa- 
ragine and similar compounds. 

The authors were unable to obtain asparagine itself from the pumpkin, 
but consider that the existence of a group of elements analogous to 
asparagine must be accepted; they therefore retain the use of this 
term, understanding thereby the total nitrogenous substance yielding 
gaseous nitrogen after being boiled with hydrochloric acid. 

The following tables contain the results of their experiments :— 
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I. Shows the temperature during the germination. 
II. The number of days during which the experiment was con- 
ducted. 
IIl. Percentage of nitrogen before boiling with hydrochloric acid. 
IV. Percentage of nitrogen after boiling with hydrochloric acid. 
V. The difference between the numbers in columns III and IV. 
VI. The percentage of asparagine calculated from the figures in 
column V. 


A. In the Dark. 


III. 


2=ooo 


ror] WS) re tbo 
26ES | S828 


. In the Light. 


21° 
28 
20 
21 


0°20 
0°43 
0°52 
0°77 


oooo 


The authors believe that the asparagine and analogous compounds 
really play the part which Pfeffer ascribed to them, 7.e., that a great 
part of the albuminous compounds stored up before the transformation 
become converted into asparagine and perhaps glucose, and that after- 
wards, under the influence of light, the asparagine is re-transformed 
into albuminous substances. 


H. H. B. S$. 


On the Course of Respiration in Germinating Wheat. 
By Apotr Mayer (Landw. Versuchs Stat., xviii, 245—279). 


In a previous research which the author had undertaken with 
A. v. Wolkoff on the estimation of the respiration-intensity of plants, 
the foundation of a convenient and simple method for doing so was 
laid, and with the advantage of the previously obtained knowledge he 
now proceeds to determine the “respiration curve” of the time for 
any germinating plant from the very commencement of germination, 
and as far on as possible, or in other words to determine the respira- 
tion-intensity of germinating plants exposed to similar external con- 
ditions in their succession in order of time. It was found that the 
most favourable temperature for respiration was higher than the one 
for growth, and that though light had no appreciable influence on the 
magnitude of the respirations, yet that growth was strongly hindered by 
it. Wheat was chosen for the following reasons: (a) the smallness of 
the seeds, which allows of the introduction of a considerable number 
into their respiration apparatus; (b) the facility of obtaining a con- 
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siderable number of nearly the same weight; (c) the regular develop- 
ment of the radicles; (d) the fact that the temperature most favour- 
able to growth in length has been already attained; and (e) the 
poverty of the seeds in fatty matters, in consequence of which respira- 
tion must proceed essentially at the expense of the carbohydrates, so 
that by noting the loss in dry weight, it is easy to obtain a check of 
the quantity of oxygen consumed by the plant as determined by direct 
observation. The author has largely availed himself of this to verify 
the results obtained in the respiration-apparatus. 

The following method was pursued: a quantity of wheat-seeds were 
selected, weighing as nearly as possible ;,th of a gram each; these 
were placed in moist sawdust with the cleft downwards, and when the 
rootlets had attained the length of from 20 to 30 mm. they were 
removed on to a piece of muslin tied over a vessel containing water. 
At first daily, afterwards at intervals of two or three days, four of the 
seeds were removed into the respiration-apparatus, and the amount of 
the respiration noted, after which the four were taken out, and the 
dry substance estimated. 

Three separate researches were made under varying temperatures. 

The first was from 10° to 13°7° C. Owing to the low temperature, 
a larger number of observations were enabled to be made than in the 
subsequent researches, as germination proceeded but slowly. 

Great precautions were observed to maintain a uniform temperature 
throughout the series, but it was found that slight variations in tem- 
perature did not appreciably affect the amount of the respirations. 

The experiments were begun on the 21st October, and lasted till 
the 10th November, after which time, owing to the increase in size, 
the plants could not be introduced into the respiration-apparatus. 
Observations were made daily ; the most interesting were :— 


Oxygen consumed. 


Total. Hourly. 
0-11 0-006 
0°23 0°010 
0°49 0°040 
0°82 0°05 
1:08 0°06 
2°03 0°09 


From which point it steadily declined, till on 
November 10th 0°25 0:07 was reached. 


At the same time measurements of the plumule were taken. 

The dry weight of substance at the commencement was 0°176 gram, 
at the end 0°111 gram, which quantity (0°111) was obtained in the 
other two researches at higher temperatures. 

The method of applying the test before spoken of was the follow- 
ing:—An interval of time is taken, say from 31st October to 10th 
November ; the daily loss of dry substance during that period amounted 
to 2°5 mgrms.; and as this consists chiefly of starch, multiplying it 


by 423 will give the total oxygen it represents, which is therefore 
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nearly 3 mgrm.; on referring to the evaporation for that period, 
2°8 mgrms. of oxygen wasfound. At the end of the germination period 
the author noticed a change from the sweet taste in the dried substance 
to a rather bitter one. The growth of the plumule and root— 


From the 7th to 8th day ..... 5mm. ? mm. 
- 21st to Wndday .. 10 ,, 
YY 29th to 34th day .. O ,, 


In the second research the temperature ranged from 22°5° to 24°5° C, 
(mean 23°8°). 

The thermostat used consisted of a circular iron vessel filled with 
water, and having a well-fitting lid: the whole was covered with 
straw bands, and heated by a small paraffin lamp. 

The method of procedure with respect to the germination was the 
same as before, excepting that the whole process was carried on in the 
iron vessel, the respiration-apparatus being taken out only for the pur- 
pose of reading off the volumes of gas. 

On comparing the respiration curve obtained at the above tempera- 
ture with the former one, a very strongly marked difference is per- 
ceptible. 

In the first, the ascent was tolerably gradual, and it remained in the 
neighbourhood of the maximum height for some time, then as gradu- 
ally fell. In this case it mounts much more rapidly, attains greater 
heights, and falls much more rapidly than the curve for the tempera- 
ture of 11°8°. In other respects the two curves exhibit an unmistakable 
resemblance. 

Oxygen consumed. 
Total. Hourly. 
Varied from 0°06 0°010 
to 3°22 0-200 


In the previous work which the author had undertaken with 
A. v. Wolkoff, it had been found that the respiration-intensity of young 
sprouts varied proportionally to the temperature; this was to a great 
extent coniirmed in the present series of experiments. At a tempera- 
ture of 11°8° the maximum of oxygen given off per hour was 82 c.c. ; 
at 23°8° the maximum was 190 c.c.; and to reach these points took in 
the first case thirty-four, in the latter sixteen days. 

The curve representing growth was in this case, as in the former 
series of experiments, to a certain extent parallel to the curve of 
respiration. . ’ 

The third research was carried on at a temperature of 31°9° to 36°5. 
The same apparatus was used, but it was warmed by gas; the tempe- 
rature was not so constant as before. 

A much larger percentage of seeds (50 per cent.) remained unger- 
minated, evidently owing to the increased heat. 

The respiration curve mounts still more rapidly. The minimum of 
dry matter being reached in ten days, as compared with sixteen days 
of the second, or thirty-four days of the first research. 

At this temperature the maximum of growth (24 mgrm.), though 
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higher than the first (14 mgrms.), is considerably lower than the 
middle series of experiments gave, viz. (88 mgrms.). 

In fact, it cannot be doubted that, at the highest temperatures, part 
of the organic substance must be consumed without assisting or con- 
tributing in any way to growth. 

In some other experiments which he made on the Vicia Faba, by 
removing the cotyledon, the author found that the roots were short- 
ened to a third of their normal growth, and the plumule to one-tenth ; 
some experiments of the same description were also made on Triticum 
vulgare. 

He comes to the conclusion that growth does not proceed at the 
expense of those organic formative materials which undergo, in a 
greatly increased ratio, the process of combustion. 

Growth and respiration do not stand to one another in the same 
unalterable relation that they are commonly supposed to do. Growth, 
as a positive sign of life, is not possible without respiration, but respira- 
tion may proceed at so low a temperature that growth is not percep- 
tible. Growth is a phenomenon which may be readily modified by a 
hundred outward circumstances: but respiration at a given tempera- 
ture, provided the atmosphere contains only an approximately equal 
quantity of oxygen, and the plants chosen are similar, within even 
tolerably wide limits, give results of remarkable constancy. 


=. Be We 


Nitrogenous Constituents of Mangold-wurzel. By E.Scuuuze 
and A. Uxicu (Landw. Versuchs Stat., xviii, 296—324) 


Tue authors, in the introduction to their paper, observe that the usual 
methods of estimating the proteid substances existing in plants by 
multiplying the nitrogen by a constant factor (6°25), gives accurate 
results only when (a) the proteids possess a similar amount of nitrogen 
(16 per cent.), or (b) when the whole of the nitrogen in the plant 
exists in the proteid form. In the seeds of cereals and leguminous 
plants, which are characterised by a large preponderance of proteids, 
good results may be obtained by slightly modifying the factor accord- 
ing to the amount of nitrogen which Ritthausen has determined for 
the proteids of the several kinds of seed; but in potatoes and turnips, 
where the nitrogen exists in other combinations, such as asparagin or 
betaine, the method does not answer. 

Two sorts of mangolds were examined; they were grated and the 
pulp well washed ; they contained :— 


Of insoluble matter, cellulose, &c 2°20 per cent. 
Of soluble .... 


” 


_On warming the expressed juice, a precipitate separated out, con- 
sisting chiefly of albuminous matter. 

To find if the filtrate contained any proteids, it was placed on a 
dialyser and allowed to diffuse for 60 hours; at the expiration of 
= time nearly the whole had passed through, thus proving their 

sence. 


The authors next searched for nitrates, and found that amounts of 
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nitrogen varying from 0°107 per cent. to 0°013 per cent. in the syrup 
existed in that form. 

Of ammonia, which they estimated by agitating the syrup in an 
azotometer with sodium hypobrmnite, from 0°053 per cent. to 0°011 per 
cent. 

Asparagin has frequently been asserted to be present in the syrup 
of beetroots. Rosignon found from 2 per cent. to 3 percent. The 
author employed the method of R. Sachsse (Landw. Versuchs Stat., 
xvi, 61) ; though at first they found a substance which closely resembled 
it, yet further experiments proved it to be another substance, pro- 
bably an amide. 

Of betaine there was from 0°178 per cent. to 0°099 per cent. 

The insoluble matters consisted chiefly of cellulose and pectose, and 
the nitrogen was almost wholly in the form of albuminoids. 

It is noteworthy that the roots contained relatively small quan- 
tities of albuminoids, only from 21°6 per cent. to 38°9 per cent. of 
the total nitrogen being so combined, except the insoluble portion, 
which contained nearly the whole of its nitrogen in that form. 

On the other hand it was comparatively rich in amides, which 
contained from 34 per cent. to 45°7 per cent. of the total nitrogen. 

Asparagin was absent in the roots examined, but other bodies 
were found, which, on treatment with hydrochloric acid, yielded 
ammonia. 

The quantity of betaine corresponded with that found by Scheibler. 

=. 2 W- 


Nitrogen and Ammonia in Beetroots. 
By Cuampion and PELier (Compt. rend., Ixxxi, 537). 


Tue soil and supply of nitrogen in the manure being the same, the 
nitrogen in beetroots increases with their richness in sugar; and the 
more nitrogen in the manure the more in the beet. The proportion 
of ammonia diminishes as the richness in sugar rises. The same 
remarks hold good for the cane. M. L. 


Note on the Occurrence of Betaine in Mangold Wurzels. 
By E. Scnuuze and A. Uricu (Land. Versuchs Stat., xviii, 409— 
410). 

Tue authors have previously observed the existence in mangold wurzels 

of a body agreeing in its behaviour with the betaine of Scheibler, dis- 

covered in the sugar beet-root. Following up this observation, they 
have made analyses and experiments which place its identity with 
betaine beyond doubt. 

The base, separated from the root, was converted into a hydrochloride 
which separated from the concentrated aqueous solution in large 
crystals. After they were purified by recrystallisation, the nitrogen 
and chlorine were determined with the following results :— 

Found by Hydrochloride of Betaine 

analysis. (C;H,,;NO;,HCl) requires 
Nitrogen 8°96 9°12 
Chlorine . 
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When the mother-liquor was mixed with solution of chloride of gold, 
a double salt of gold and betaine separated, which dissolved in hot water, 
corresponding to Scheibler’s account; when heated to redness, this 
double salt left 41 per cent. of gold, the formula, C;5H,,NO,.HCl.AuCl,, 
requiring 43 per cent. 


H. H. B. S. 


The Presence of Leucine in Vetches, By A. Cossa 
(Gazzetta Chimica Italiana, vi, 314). 


Gorup-Besanez, in 1874 (Deut. Chem. Ges. Ber., vii, 146 and 569), 
has pointed out the fact that leucine is present in vetches grown 
in the dark. This result the author confirms; the mother-liquors 
from which the asparagine has been deposited, when treated with 
alcohol, filtered, and concentrated, yield, first, crystals of potassium 
nitrate, and then leucine, which may readily be purified by recrys- 
tallisation. 

Vetches grown in the light, when young, always contain asparagine 
identical with that obtained from the plants which have vegetated 
away from the light, but when they have attained the height of half a 
meter, they no longer yield asparagine, but calcium succinate and 
malate. These results are, in part, the same as those observed by 
Mercadante. C. EB. G. 


The Amount of Nitrogen in Worm-eaten Fruit. 
By P. SreraneE ui (Dingl. polyt. J., cexvi, 191). 


Worm-kaTEN fruit contains more nitrogen than fruit which has not been 
spoilt. The author explains this difference by the assumption that 
larvee consume only the starch ; the fruit is still capable of germina- 
tion. W. R. 


The Woody Fibre of the Graminacee. By A. Srurzer 
(Landw. Versuchs Stat., xvii, 364—392). 


Tue substance of this paper has already appeared in a contribution to 
the Berlin Chemical Society by the same author, entitled ‘‘ Researches 
on the Stalks of the Graminacee”’ (Deut. Chem. Ges. Ber., viii, 575), 
and will be found in abstract on page 1045 of last volume. 

An increased secretion of hippuric acid takes place in the organisms 
of herbivorous animals after feeding upon grass. 

Does the woody fibre contain any pre-formed benzene-derivatives 
which may afford direct inducement to the formation of hippuric acid ? 
From the author’s researches, he considers this question to be answered 
in the negative. H. H. B.S. 


Constitution of Fir- and Poplar-wood. By Frizpricu Brente 
(Dingl. polyt. J., eexvii, 235—237). 
Payen (J. pr. Chem., xvi, 436), Frémy and Terreil (Comp. rend., 1868, 


Ixvi, 456), and others, consider wood as a mechanical mixture of 
various substances, but Erdmann (Ann. d. Chem., Suppl. v, 223), 
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regards it as a chemical combination. Payen distinguishes primary 
tissues and the substance filling up. the cells the true woody matter. 
Frémy and Terreil distinguish the cellulose, cuticular layer, and 
various compounds, called by them “ incrustatirg substances.” 

Erdmann, however, finds in wood a very complicated combination 
of a saccharine, an aromatic, and a cellulose group, whilst Stutzer 
denies the presence of the aromatic group. 

Erdmann proves the existence of these three groups by the fact 
that fir-wood is decomposed by hydrochloric acid into grape-sugar 
and a residue, which, when fused with potash, gives pyrocatechin 
bodies belonging to the aromatic series, whereas the wood, when 
treated with nitric acid, yields cellulose, which, when fused with potash, 
does not form these bodies. 

Erdmann, therefore, regards purified fir-wood as a chemical combi- 
nation, called by him glycolignose, of the formula CyHyOn. The 
latter, when treated with hydrochloric acid, is supposed to split up 
quantitatively into grape-sagar and a new compound, called lignose, 
of the formula CigH 5011. 

The author tried to prepare these bodies according to Erdmann’s 
directions. He obtained pure fir-wood by boiling the wood in dilute 
acetic acid, and extracting with hot water, alcohol, and ether. The 
dry product consisted of the so-called glycolignose. His numbers 
nearly agreed with those of Erdmann. 


Calculated. Erdmann. Bente. 
48°01 48°04, 

6°47 6°64 

45°28 45°32 


The numbers giving the quantity of lignose from glycolignose, how- 
ever, did nct agree. He worked entirely according to Erdmann’s 
directions, boiling the glycolignose for exactly a quarter of an hour 
with dilute hydrochloric acid (1 vol. HCl, sp. gr. 1:12, and 2 vols. 
H,O), and preventing evaporation. The residue was first washed on 
a filter with water, then with weak ammonia, again with water, finally 
with alcohol, and dried at 110°. The weight was always too high as 
compared with Erdmann’s estimation. The latter found 60—65 per 
cent. of residue, whilst the author, as a mean, obtained 70°25 per cent. ; 
Erdmann’s theory requires 56°33 per cent. :— 


CxoH 021 + 2H,0 = 2C;H,.0, + CisH D1. 


Glycolignose. Grape-sugar. Lignose. 


The decomposed residues again gave more carbon than required by 
the formula, viz., 52°21 against 51°67 percent. The author, moreover, 
obtained 25°01 per cent. of grape-sugar, while, according to theory, 
48°51 per cent. were required. 

Erdmann states that by heating purified fir-wood and also lignose 
with caustic potash, acidifying, and shaking up with ether, he obtained 
similar pyrocatechin bodies, together with acetic and succinic acids. 

By fusing one part of lignose with two parts of potash, the anthor 
obtained pyrocatechin-like bodies, together with succinic and oxalic 


acids. 
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These investigations have not yet been concluded ; thus much, how- 
ever, is certain, that besides grape-sugar, cellulose, and the above- 
mentioned organic acids, other bodies of the aromatic group can be 
obtained, but the author is not prepared to decide whether or not 
purified fir-wood forms a pure chemical combination. 

Finally, it is worthy of notice that, according to Erdmann, the wood 
of poplars has the same composition as purified fir-wood. 

D. B. 


East India Cinchona Bark. By B. H. Pau. 
(Pharm. J. Trans. [3], vi, 321). 


Tue following analyses refer to parcels of bark recently imported from 
Ceylon :— 


C. succirubra. | C. officinalis. 
| 


23 24 25 26 27 


Cryst. quinine | 
sulphate | 1°43 ‘ : 85 | 1°62 | 2°31 | 2°37 | 6°08 | 5°03 
Cryst. cinchoni- | | | 
dine sulphate 3°46 | 3°46 | 2° ‘ 4°97 | 0°63 | 0°38 | 0°98 | trace 
Cinchonine .....| 1°90 . ‘ ‘ 2°05 | 0°16 | 0°12 | trace | 0°13 


All the samples were in a somewhat moister condition than is usually 
the case with cinchona bark, and the results apply to the bark dried at 
100°. The average loss of weight by drying was about 10 per cent. 

The following table gives results from Indian barks recently im- 
ported, but whether from the mainland or Ceylon is uncertain :— 


Suiphates. 


Kind of Bark. | Cmchonine. 
Cinchoni- | 


Quinine. ion 


East India Crown, renewed 
East India Crown 


” a | ar 
Red Bark, mossed .....0.+.s0ceeee0+ 


East India Cinchona Bark. By J. E. pE VriJ 
(Pharm. J. Trans. [3], vi, 381). 


A point of great interest to pharmacists is the quantity of alkaloids 
which can be extracted from a bark by water only. By percolating 
one part of finely-powdered Indian red bark with cold water until 
8 parts of clear fluid were collected, and precipitating the liquid with 
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caustic soda, three-eighths of the total amount (8 per cent.) of alka- 
loids in the bark were obtained. An infusion thus prepared contains 
not only a large proportion of the alkaloids of the bark, but also the 
chief part of its quinotannic acid in its unaltered state. 

H. J. H. 


Tea. By G. W. WicNER 
(Pharm. J. Trans. [3], vi, 261, 281, 402). 


Moisture and Hygroscopic Properties.—The following table gives the 
results of teas dried at 100°, and then exposed to the air of the author’s 
laboratory during parts of February and March :— 


. Weight after 
by exposure to air | Weight 
Description. . | grains ad = mn 
dried at J 
100°. posure. 


4 days. | 11 days. 


Indian Young Hyson .... 97°57 | 100°88 
Moyune Young Hyson .. . ‘ 98°92 | 101° 
Gunpowder : 100 68 | 101° 
Moyune Gunpowder .... ‘ 98°54 | 101° 

Ditto oon ‘ : 

Ditto 

Ditto 
Medium Oolong, 1874.... 
OeNeM 0.00 cccccccccces 
Mannuna Fine.......... 
Broken Indian .......... 
Fine Kaisow 
Kaisow,1870. 

Ditto .... 

Orange Pekoe 
Indian Pekoe Moe ones 
Scented Orange Pekoe.... 
So Pekoe, 1869.......... 
Pekoe Siftings 
Consolidated 


AAD 


1 
2 
3 
4 
5 
6 
7 
8 
9 


SCHRANDMHSSNVMOLROSHES 


Moning Congou ........ 
Ditto 


BAIT DATITIWDARARWARIAARMWMAMOWIGV IA 
MOR SRREBSSSSSSONSH Seer adaadssneg 


owas 


Congou, 1869 
Congou ....... 


lor) 
i=) 
Or 


or) 
ee) 
oc) 


DOOR 600000 00 
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Partial Analysis of Ash.—The ash from 100 grains of tea was boiled 

in five ounces of water and washed on the filter with cold water. The 
alkali was estimated by adding excess of acid, and titrating back. 


Ordinary Teas from Original Chests. 


Total a. Ash 
Description. ash per soluble . | Potash. 


in : : 
cent. in acid. 
water. 


5 58 
"82 
96 
63 
89 
83 
65 
61 
wal 
“76 
"92 
‘78 
03 
“75 
"64, 
69 
53 


KKH WOOOMNNDWNNSSOOa@MN 
CRRSRROSOSERSESEAS 
BWHANODONW 

el el el lel el el el eel el ol el 


HE OOARARA MEA ah 
RESSSVSsteSeesaeerye 


x & 


Average 75 
DD 56 60 5604 40404 ‘03 
Minimum *53 


ie 2) 
on 
oo ooooooooocoooooooo 


wwe WCWwwwwwnnnwwwwwwh w 
m bo bo NNNNFENNNN NN NNNNWD bY 


Ne} 
© 
et ay 
mK os oo 
et 


Special Teas from original Chests——These teas are mostly of high 
price, and being imported only for the purpose of “ mixing,” would 
not, by themselves, yield a pleasant infusion. 


VOL. XXIX. 
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Total Ash Ash 
Description. ash per | soluble | soluble 
cent. |in water.) in acid. 


RA RAM OH 
BRA aes 


Indian Young Hyson .... 
Moyune ditto ° 
Moyune Gunpowder .... 
Ditto ees 
Ditto sees 
Ditto oes 
Medium Oolong, 1874.... 


et et 


Broken Indian .......... 
Fine Kaisow, 1874 

Scented Orange Pekoe.... 
Indian Souchong ........ 


et et 


JOUR cocccccccecccccecs 
Moyune siftings 


wgeceleeseal 


ae) 


AVOTABS oc ccsccccccccsss| 58° 
Maximum ...........++-| 6°80 
Mintmum ...icccccesces| 5°17 


bow & WCWWWWHHWHWNWKWOWWWwWWwWWw 
me bo bo NNR RFK RE NNN NR NR RENE Ee 
eco oooocooqcoooocoecoooooso 


Se 
AAS 


Genuine Capers. 


Total Ash Ash 
Description. ash per | soluble | soluble ilica. | Potash. 
cent. | in water. | in acid. 


5°90 
6°94 
7 02 
5°75 
as ial ie wend Gees 5°75 
er re me 
TO 60000000 08 6°23 
PE icrcrencne comawnee| Sacue 
MD incidcsossenseseca) SOR 


il aeell ell elle 
bo bo © bo 


Bd SaaS BGES 
SaZ 
[ell aeelll al 
Sure Savanrl Ldamad 
io om eS ~) 


IA 
ONS SOONON 


Average ...eeeee 6°25 
Maximum ............--| 7°02 
Minimum ..,....60++.+-!] 5°75 


Coro oooooorrFs 


eee 
BH Go Sr 


bot & bo & & Go bo Go bo 
bo bo NNNNNRRE he 


Average of 67 Samples. 


Average ..ceseecesceeeee| 5°78 3°15 
Maximum ...........2+.| 7°02 3°88 
Minimum eeeeeeeeneeeeere 56°17 2°64 
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The average results expressed in percentages of the total ash are— 


Soluble in water (containing alkali, calculated 


as potash, 25°09 per cent.) 54°50 per cent. 


DT MEE .cecseéenecse ses sages ance oe 


Silica . 


The maximum percentage of soluble ash was, in a high-priced 
sample of Oolong, No. 53, and the minimum 38°33 was in a very infe- 


rior caper No. 74. 


When the results are calculated on the dry tea, the figures are in 


some respects more nearly constant. 


drying, give the following results :— 


Thus the 17 ordinary teas, after 


Total ash | 
per cent. | 


Ash 
soluble in 
water. 


Soluble 
in acid. 


ae re 


Maximum 


Pere ee 


Average 


EE ES 


6°25 
6°48 
5 ‘98 


3°34 
3 ‘68 
2°94 


The 18 Special Teas. 


7°42 


6°23 
5 57 


3°74 
4°16 
3°15 


2°91 


2°14 
1°43 


The 9 Capers. 


6°61 
7°33 
6°15 


3°48 
3°84 
3°21 


The whole 67 Samples. 


6°33 
7°42 
5°57 


3°45 
4°16 
2°94 


2°38 
3°07 
1°43 


1 
2°11 
1°26 


Results obtained from 33 Samples purchased from Retailers, all of them 
probably being Mixed Teas. 


Oalculated on the Dried Tea. 


3°29 
3°91 
2°71 


3°58 
4°22 
3°11 


2°39 
3°35 
1°38 


2°52 
3°68 
1°63 


The proportion of soluble matter yielded by tea differs very greatly 
according to whether the tea is powdered or in whole leaf, and also 
according to the amount of water used, and the number of extractions 
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to which the sample has been submitted. The author prefers to boil 
the powdered tea for an hour under a vertical condenser, with 100 
times its weight of water, and evaporate the extract to dryness. 
The following table gives the amount of extract so yielded by 24 
genuine teas :— 
Ordinary Teas. 


Description. Extract. 


39 °20 
36 *80 
33 -00 
29°80 
29 -80 
26°20 
26°15 


, 22, See 
Sa ' RSA 


Special Teas. 
Moyune Young Hyson ...........00.. 44°85 
Indian Young Hyson 43 *85 
Broken Indian ...... pene csiale Saree aieies 43 *43 
Moyune Gunpowder .........0eee00e: 40°75 
Oolong..... 40°75 
Moyune Gunpowder .........00eeeeee 39 *30 
Ditto 38 °50 
Ditto 37°95 
MAOHUDR, FEM, 6.0.6 05.00.60 00:00 00400082 37-00 
Scented Orange Pekoe..........0..+4: 34°20 
Moyune Gunpowder 33 °35 
BERR o ccccceccccccccscccescccccces 33 *30 
Indian Souchong .... 00000000 cccccees 32 ‘50 


aAnost 


hae Ss 


eee veces | 
SSRESRES 


EP 6 06-4600 00 soewneseeseecesene es 37 ‘90 
SE Kn 05-4000 60468000 0604 0000.000045 37°75 
Bic: co bead ehiaanh da die.ceae wes eee 32°40 
BN 006460605 60 be 0040 446050060040 30 05 


By careful consideration of the soluble ash, alkali in ash, and extrac- 
tive matter, a tea may be valued almost as closely as by an experienced 
tea-taster. 

The percentage of tannin in tea is very variable, and some teas 
exceed the average so greatly that, as regards adulteration or impurity, 
the tannin determination can give only negative results. The acetate 
of lead process is easier and more trustworthy than the old gelatin 
process :— 

Tannin in Tea. 


No. 82. Moyune young Hyson............ 39°0 per cent. 
» 83. Very choice Assam.............. 33°0 » 
», 1. Indian young Hyson 39°0 9 
»» 97. Assam from Dr.Macnamara’sgarden 27°7 ” 
9» 70. Caper, mized ....ccccscccccssee 4893 ” 
Mixture of six samples, Assam .........- 45°5 
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Total Nitrogen in Tea. 


Sample from. 60 green teas, slightly faced 3°76 per cent. 
iad a | Ee: 3°26 
- ‘“ 6 Assam 3°64 
” ” ° 3°32 
,, Assam, Dr. Macnamara’s garden .... 3°88 
Exhausted leaves ...... 3°80 


Samples of Tea damaged by Sea-water. 


Total Soluble Soluble 
in in 
| water. acid. 


. | Description. 
P ash. 


Congou ....| 8°00 
Gunpowder. |13 *16 
5°35 
8°64 
8°23 
8°53 
7°27 


- 09S 


He bbb ae 
oo Ee bo 

RSESESS 
Co iB © & OAT OO 
RKRIKRAEWS 
RAWDWOSOD 
bo dD NWOrKO 
WaAWIIASR 
SESSELS 


Samples of Tea obviously impure, though in the same state as when 
imported. 


Gunpowder. | 19°73 ‘ , 12°58 , 37°78 
Caper 14°44 : ’ 10°02 . 35 °45 
oocee] Eeae . . 8°16 . 31°60 
15°08} 1° . 7°47 35 °60 
12°74 . ‘ 6 62 ' — 
14 “60 . . 6°06 . me 


Partial Analysis of a mized sample of 24 genuine Black Teas, and of a 
mixed sample of a medium quality ( faced) Green Teas :— 


Green. 

28°42 per cent. 
' 2°08 
Sulphuric acid ; 5°66 
Carbonic acid ....... . 6°43 
aa 7°50 
Ash soluble in water .. 57°00 52°85 


In another case, a sample of genuine black tea was ignited to ash, 
and another part of the sample exhausted by boiling, the leaves and 
extract being also brought to ash, and the carbonic acid and per- 
centage of soluble ash in each determined. The results were— 
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Carbonic acid. Soluble in water. 
Per cent. Per cent. 


» 57°55 

Ash of exhausted leaves .... , 21°20 

Ash of extract , 84°15 
H. J. H. 


Black Pepper. 
By A. W. Buytu (Pharm. J. Trans. [3], vi, 303). 


Pepper dried at 100°. 
Water - ~~ as 
Description. (dried at an ¢ - 
100°). Total ash | Soluble ash per ' -— 


per cent. per cent. 


Penang ...eceeccecesers 9°F31 4°189 2 °212 3 °843 
Tellicherry ......++00++ 12 908 5°770 3 °380 5 346 
10-103 4. °316 2 °626 3 334 
10 *548 5 °195 3 °453 4 ‘674 
11 ‘664 4°775 2 °538 4211 


Pepper dried at 100° retains a considerable quantity of water, but it 
is not advisable to use a higher temperature, on account of the volatile 
principles which are driven off. 

An analysis of the ash of a sample of Tellicherry pepper gave the 
following percentage results :— 


Phosphoric acid 
Sulphuric acid 
Chlorine 


=o ri . Alcoholic ex- | Aqueous ex- 

Description eouue—calen- | *** from 100| tract from 
wines P a ted grams dried 100 grams 

stein nei. 100°. dried at 100°. 


——— 


Penang 0 :04470 7 °650 18 °335 
Malabar ...ccesececececscece 0 °03858 6 °375 20 375 
Mellicherry ....seseceeeeeeess| 008860 7-896 16 “500 
Sumatra ..cccccececececevecs 0 06560 6 °450 17 500 
Trang .ccccccecececeseveves 0°11870 6-300 18 ‘175 


ee 
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The alcoholic extract consists almost entirely of piperine and resin, 
and is a fair index of the value of a pepper. The aqueous extract 
contains extractive and colouring matter, soluble salts, gum, starch, 
and small quantities of piperine and resin. 

In the ash of pepper the sand is the most variable constituent, the 
highest determination of the author being 9 per cent. The phosphoric 
acid is the most constant constituent, not varying more than one-half 
per cent. either way from an average of 8°5 per cent. 

H. J. H. 


Taguya. (Pharm. J. Trans. [3], vi, 401.) 


AmonG a number of Brazilian drugs recently presented to the Museum 
of the Pharmaceutical Society, was a long, slender root named 
“taguya.” On analysis it yielded a green resin, a yellowish fatty 
matter, a very bitter and strongly aromatic brown extractive matter, 
tannin, mucilage, glucose (traces), starch, volatile oil, lignin, magnesia, 
lime, iron and potash. No alkaloid was found. An aqueous extract 
or alcoholic tincture of the root is used by the natives of Brazil as a 
remedy for syphilis, and experiments are now being made with it in 
the French hospitals in the treatment of that disease. All the parts of 
the plant are bitter, purgative, and resolutive, and exercise a special 
action upon the lymphatic system. 
H. J. H. 


Hing of the Bombay Market, the so-called Nauseous Asafcetida. 
By F. A. Firticxicer (Pharm. J. Trans. [3], vi, 401). 


Tus drug is the gum-resin of Ferula alliacea. Its extremely strong 
odour resembles that of garlic, and is due to the presence of an essen- 
tial oil which contains sulphur. The author is of opinion that this oil 
is closely allied to, but not identical with, that of common asafcetida. 
H. J. H. 


Examination of White Agaric (Polyporus officinalis). By 
G. Fuevury (J. Pharm. Chim. [4!, xxi, 279—284). 


580 Grams of the powdered fungus, not previously dried, were ex- 
hausted successively with ether, alcohol, cold water, boiling water, 
water acidulated with hydrochloric acid, and water rendered alkaline 
with potash ; and the resulting solutions were examined :— 

1. The ether extracts a resin, and a body to which the name of agaric 
acid is given. The examination of several salts of this acid yielded 
results so discordant that no definite formula could be obtained, but 
the nearest approaches to accuracy lead to the supposition that its 
formula may be C.,H,O;. Efforts made to determine the basicity of 
the acid were unsuccessful. It is shown that the addition of the ele- 
ments of water to the resin represents the composition of the agaric 
acid. After heating with very dilute sulphuric acid, a substance is 
yielded which reduces the cupro-potassic liquor. The agaric acid 
amounts to about one-fifth of the weight of the fungus. 
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2. The alcoholic solution has a very red colour, due apparently to 
the air, and on evaporation yields a residue of the consistence of hard 
wax, from which ether dissolves a resinous body soluble in alkaline 
liquids ; its reaction is acid, it is not crystallisable, and it contains 1°5 
per cent. of nitrogen. It combines with metallic oxides. The re- 
mainder behaves like a resin; it is reddish, nitrogenised, fusible below 
100°, forms viscous solutions with alkalis, and gelatinous precipitates 
with other bases. 

3. Cold water yields a red solution which on concentration deposits 
calcic and possibly also magnesic oxalate in microscopic crystals, 
while the solution contains a brown, resinous, nitrogenous body, con- 
sidered to be identical with Boudier’s viscosin. 

4. Boiling water extracts a small quantity of a nitrogenous sub- 
stance. 

5. Water acidulated with hydrochloric acid (2 per cent.) yields a 
yellowish solution containing lime, iron, magnesia, and oxalic, phos- 
phoric, and malic acids. 

6. Water containing 2 per cent. of potash yielded a solution which, 
on treatment with hydrochloric acid, deposited a flocculent substance 
unacted upon by acetic or phosphoric acids, and containing 3:12 per 
cent. of nitrogen. 

The remainder, after this treatment, is a whitish flocculent sub- 
stance; on drying at 100° it blackens and coheres ; yet its microscopic 
appearance does not differ from the original aspect of the fungus. It 
contains 1°21 per cent. of nitrogen, and affords on calcination 2 per 
cent. of ash containing lime, iron, magnesia (chiefly), potash, and 
sulphuric, and phosphoric acids. The body possesses all the properties 
of fungin. 

The following is the tabulated result of the analysis :— 


PEE. nceenheeebedessacrdcoteseens 9°200 

1. Resin and agaric acid........ ceeccees 60°584 

2. Another resin with magnesic sulphate. 7°282 

3. Resinous body with lime and magnesia. 2°514 

4, Nitrogenous substance with salts...... 1-900 
5. Oxalate, malate, and phosphate of cal- 

SR cchrctaceseetesveses 1058 

6. Nitrogenous substance soluble in potash 7°776 

FO. ccc cccvcccescccccess ocoee OES 

100-000 

C. H. P. 


Occurrence of Fairy-rings. By J. H. GiLBert 
(Jour. Linnean Soc., xv, 17). 


Funai are specially rich in nitrogen and potash; of their dry sub- 
stance one-fourth to one-third is nitrogenous matter, and 8—10 per 
cent. ash, of which four-fifths is phosphate of potassium. It is gene- 
rally recognised, however, that nitrogenous manuring is fatal to the 
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appearance of fairy-rings, and on the experimental park-land at Rot- 
hamsted fairy-rings appear on 2 plots only out of 20; these plots have 
received neither nitrogen or potash for many years, but have been 
manured respectively with superphosphate, and with superphosphate 
and the sulphates of sodium and magnesium. The crop of grass 
yielded by these plots is very small. The fungus is clearly capable of 
assimilating nitrogen from sources not available for grass, the fairy- 
rings on these plots being numerous, and the decay of the fungus 
being followed by a luxuriant growth of grass inside the ring. The 
mycelium forms a dense growth in the soil to the depth of one foot or 
more, just without the ring. 

Whether the luxuriant growth of the fungus is due to the character 
of the manure, the limited competition of other plants, or the feeble 
state of their growth, rendering them an easy prey to a parasite; are 
questions which require answer. 


R. W. 


Analytical Chemistry. 


Modification of Will and Varrentrapp’s Method of Estimating 
Nitrogen. By Tuisautr (J. Pharm. Chim. [4], xxii, 39—42). 


THE combustion-tube is of wrought iron, 20 mm. interior diameter, and 
90 cm. long. It should project about 15 cm. at each end of the com- 
bustion-furnace. Its ends are provided with corks through each of 
which a small glass tube passes. About 35 cm. of the front part of 
the tube is filled with soda-lime in lumps, kept in place by a coil of 
iron wire at each end. 

The substance to be analysed is mixed with some soda-lime in pow- 
der, and placed in a sheet-iron boat about 20 cm. in length. For 
absorbing the ammonia evolved, a Will and Varrentrapp bulb is used. 
A slow current of hydrogen traverses the combustion tube during the 
operation. The modus operandi is as follows :—The combustion-tube is 
cleaned by heating to redness, while a current of hydrogen is travers- 
ing it. It is then cooled and the anterior part of the tube filled with 
soda-lime in lumps as described, while into the posterior part the boat 
with soda-lime in powder is introduced. This is then purified by heat- 
ing to redness, while the current of hydrogen still passes : subsequently 
the posterior part of the tube is cooled, the boat is withdrawn by a wire 
soldered to it for the purpose, some of the soda-lime removed, and the 
substance to be analysed is placed on the remainder, and covered with 
that just taken out. The boat is then replaced and the part of the tube 
containing it, brought to a red-heat, hydrogen being meantime slowly 
passed through it. When the absorption is complete, the boat is with- 
drawn, and the combustion-tube made hotter, a much quicker flow of 
hydrogen being sent through it, whereby the lumps of soda-lime are 
freed from any hydrocarbons that may have condensed upon them. 

With a series of boats, a succession of analyses may thus be per- 
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formed without interruption, greatly economising time, preventing loss 
of soda-lime, and avoiding the use of a glass combustion-tube which 


must be replaced by a new one for every operation. 
C. H. P. 


Logwood as an Indicator in Volumetric Analysis. 
By Stowsa (Dingl. polyt. J., cexvi, 527). 


Tue logwood is added in very small chips. The operation must be 
carried out in boiling liquids. The very slightest excess of acid 
changes the colour of an alkaline liquid coloured with logwood from 
red to yellowish-green ; conversely the slightest excess of alkali brings 
the colour back to red. For organic acids, however, litmus is prefer- 
able as an indicator. 

The reaction with logwood is perfectly distinct by gas-light. 

Chlorine may be volumetrically determined in the same liquid which 
has served for the determination of alkali, if but a very small splinter 
of logwood has been used, and if the titration has been effected with 


nitric acid. 
M. M. P. M. 


Estimation of Carbon dioxide. By O. Visrans 
(Arch. Pharm. [3], v, 419—421). 


Tue author proposes to employ Pettenkofer’s process for the estimation 
of carbon dioxide in air, for the analysis of carbonates, making the fol- 
lowing modifications in the working details. The carbonate is decom- 
posed by dilute nitric or hydrochloric acid in a vessel covered with a 
three-necked caoutchouc cap; through one opening the acid liquid for 
the decomposition is run in by a funnel, &c., which can be closed by a 
pinch-cock at will: the second opening, also capable of being closed by 
a pinch-cock, is connected with a wash-bottle containing strong baryta 
water and furnished with a tube containing freshly heated soda-lime ; 
and the third with a U-tube filled with lumps of dehydrated copper 
sulphate connected with a bulb apparatus containing a known quantity 
of standard baryta solution; by connecting an aspirator with the far 
end of these bulbs, a current of air can be sucked through the whole 
arrangement, the air being freed from carbon dioxide by passing 
through the soda-lime tube and baryta wash-bottle; the anhydrous 
copper sulphate retains any traces of the acid used for the decomposi- 
tion that may be mechanically carried over. About two litres of air 
are sucked through the apparatus after decomposing the carbonate by 
acid; the decomposing vessel is then warmed by placing it in hot 
water, and about two litres more of air are sucked through. Finally 
the baryta-water is poured from the bulbs into a beaker covered over 
with a thin sheet ‘of caoutchouc having a small perforation, and the 
uncarbonated baryta is titrated by standard oxalic acid and turmeric 
tincture, which is preferable to turmeric paper, not requiring the re- 
moval of the caoutchouc cover from the beaker, and the consequent 
admission of atmospheric air into the titrating vessel. The brown 
shade given to the turmeric by the baryta-water first beeomes red 
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and finally yellow, and the exact point of neutralisation is readily 
distinguished by the eye. By decomposing known weights of pure 
calcium carbonate the author obtained very satisfactory numbers with 
this arrangement; thus, 


Calculated CO, .. 0°0044 00088 0°0165 0°021648 
Found .......-- . 0:00397 0°00873 0:0165 0°0214 


He does not, however, seem to have operated on larger quantities 
than a few centigrams of calcium carbonate. The baryta-water must 
be free from soda and potash; a convenient strength is when the 
baryta is volumetrically equal to oxalic acid solution of 2 grams to the 
litre. C. R. A. W. 


Testing for free Carbonic Acid in Waters. 
By G. v. PerrenKxorer (Dingl. polyt. J., cexvii, 158). 


1 part of rosolic acid is dissolved in 500 parts of 80 p.c. alcohol, the 
liquid is neutralised with baryta until a red colour begins to appear : 
and 0°5 c.c. of this liquid is added to 50 c.c. of water. If the water to 
be tested contains free carbonic acid, it remains colourless or at most 
assumes a yellowish tint on the addition of this reagent; if, however, 
bicarbonates are present, and no free acid, the water turns red. 


M. M. P. M. 


The Determination of Nitric Acid in Waters. 
By Ep. Horrmann (Arch. Pharm. [3], vi, 513—532). 


Tuis exhaustive and interesting communication is the result of the 
examination of more than 100 samples of spring water from the Canton 
of Langenkandel in the Palatinate, and experiments carried out by the 
author. 

Qualitative-—Of the various methods proposed for the detection of 
nitric acid, the author considers the indigo-solution method the best, 
as the presence of such small amounts, as 3 to 4 milligrams in the litre, 
of nitric acid, is sufficient instantaneously to decolorise indigo blue dis- 
solved in concentrated sulphuric acid. 

Quantitative Determination by means of Indigo-solution.— According to 
Goppelsréder and Bemmelen, it appears that the amount of indigo blue 
destroyed depends upon the concentration of the nitric acid and on the 
presence of sulphuric acid ; the presence of organic matter vitiates the 
results. An absolutely accurate estimation is not, however, necessary, 
as it is found that pumps and wells, only a few yards apart, differ con- 
siderably in the amounts of nitric acid present, and it was found that 
these amounts, both in town and country, varied from 10 to 500 milli- 
grams per litre. The average amount of nitric acid in such waters 
may be considered as varying from 50 to 80 milligrams per litre. This 
method requires the following solutions :— 

Ist. A standard potassium nitrate solution, containing 50 milligrams 
of nitric acid to the litre, made by dissolving 0°094 gram of potassium 
nitrate in a litre of distilled water. 

2nd. A dilute indigo solution, obtained by dissolving 5 grams of 
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powdered indigo in 50 grams of concentrated pure sulphuric acid, and 
leaving the liquid to stand for four or five hours at 20° to 25° C., then 
pouring it into half a litre of distilled water, again leaving to stand 
for two days, and then filtering. Take 50 c.c. of this solution and 
dilute to 1 litre. 

3rd. Concentrated sulphuric acid, which must be perfectly colourless. 

The process.—A graduated cylinder of about 30 to 40 c.c. capacity is 
used, 5 c.c. of concentrated sulphuric acid are run in, then a layer of 
5 c.c. of the standard potassium nitrate solution is run on the top of 
the sulphuric acid; the whole is then mixed, and indigo-solution 
quickly added, with continuous stirring, until the blue colour dis- 
appears, and a permanent green colour permeates the whole liquid. 
Read off on the graduated cylinder how many c.c. of indigo solution 
have been added ; if 5 c.c., the solution is exactly of the right strength ; 
if less than 5 c.c. have been used, it must be diluted to the proper 
strength. 1 c.c. of this indigo-solution corresponds with 10 milligrams 
of nitric acid to the litre, if 5 c.c. of a sample of water have been used 
for the experiment. Ifthe water contains more than 50 milligrams of 
nitric acid to the litre, it must be diluted with twice, five, or ten times 
its bulk of water ; the amount of the diluted water taken being 5 c.c. 
as before; each c.c. of the indigo-solution now corresponding to twice, 
five, or ten times the amount of nitric acid. By diluting the water 
sample and the standard solutions to correspond, greater accuracy can 
be attained. 

Determination as Nitric Oxide-—The method adopted is that of 
Schlésing, modified by Tiemann, but the author found, after numerous 
experiments, that it does not give constant results, on account of the 
great difficulty with which the last traces of nitric acid are reduced 
to nitric oxide, when the operation is carried ont in a large flask, 
and when the nitric acid is present in small amount only in the 
sample, and owing to the unavoidable presence of air in the measuring- 
tube. The complete decomposition of the nitric acid takes place at a 
high temperature only (120° to 130° C.), and when the solution is 
sufficiently concentrated, and the operation is conducted in a small 
flask, the last traces of nitric oxide being driven out by a stream of 
pure carbonic acid gas. 

The sample of water under examination is concentrated to a few 
cubic centimeters before being brought into the decomposing appa- 
ratus. The ferrous chloride solution should be concentrated and 
mixed with asufficient quantity of strong hydrochloric acid. The nitric 
oxide is collected over a solution of caustic soda (containing 20 per 
cent. of that substance), in a cylinder graduated to #5 c.c. Before 
commencing the estimation of nitric acid by this method, the approxi- 
mate amount present should be determined by the indigo method. 
In order to ensure the complete absence of air throughout the process, 
the author has devised the following method :—The carbonic acid 
generating apparatus consists of a flask closed by a caoutchouc stopper 
bored with two holes; through one passes a tube bent at right angles, 
and reaching to the bottom of the flask, through the other a narrow- 
necked funnel tube, provided with a small Bunsen caoutchouc valve 
at its extremity, which should be about one inch above the liquid 
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inside the flask. The bent tube is connected with a piece of caout- 
chouc tubing closed by a stopcock. To work this apparatus, pieces of 
marble are placed in the flask, the caoutchouc stopper and tubes 
attached, the stopcock opened, and hot water poured into the flask 
until it and the delivery-tube are completely full; the stopcock is then 
closed. Nearly every trace of air is thus driven out of the flask. 
Boiled hydrochloric acid is now poured into the funnel-tube and the 
stopcock slightly opened, when the acid flows gently through the 
caoutchouc valve on to the marble, and the carbonic acid thus gene- 
rated forces all the water out of the flask through the delivery-tube. 
The stopcock is again closed, and the end of the delivery-tube inside 
the flask raised so that it projects about an inch through the caoutchouc 
stopper. Owing to the pressure of the gas inside the flask, the valve 
closes and the flow of acid ceases, but recommences on slightly open- 
ing the stopcock, and a constant stream of carbonic acid gas is 
ensured. The apparatus is now connected with one limb of a small 
Liebig’s U-tube, containing the concentrated sample; the other limb 
is provided with a delivery-tube, closed at its end by a Bunsen valve, 
the U-tube is heated to boiling in a glycerin-bath, and carbonic acid 
passed through; it is then taken out of the bath and allowed to cool. 
On plunging the delivery-tube into from 4 c.c. to 8 c.c. of a previously 
well-boiled mixture of ferrous chloride and hydrochloric acid, and 
taking off the Bunsen valve, the mixture flows at once into the flask ; 
then well-boiled cold water is added to wash all the ferrous chloride 
into the flask out of the delivery-tube, and the stopcock is closed; the 
valve is again attached to the end of the tube, and placed under the 
graduated tube filled with caustic soda solution. The stopcock is 
again opened, and the U-tube well boiled, until all the nitric oxide is 
driven out, the last traces being forced out by a stream of carbonic 
acid gas. The U-tube should never be more than half-full of liquid. 
The graduated cylinder containing the nitric oxide gas is cooled in 
water before reading off the volume of gas contained in it. By this 
method, constant results are obtained, the difference between two 
determinations varying only from 0:2 to 0°8 milligram. There is no 
appreciable loss of nitric oxide on passing the carbonic acid gas 
through the apparatus after the addition of the ferrous chloride 
solution, as the decomposition of the nitric acid occurs only at a mode- 
rately high temperature. As an example of the accuracy of the 
author’s method, the following may be quoted. 

Amount of nitric acid added to ferrous chloride solution = 0°0128 
gram; 6°4 grams of ferrous chloride solution, containing 50 per cent. 
of that salt, mixed with sufficient concentrated hydrochloric acid, were 
used; on boiling, the following amounts were obtained :— 


At 125° C. = 0°5 «.c. nitric oxide. 
= 0°8 c.c. we 


= 5°7 c.c. = 0'123 gram nitric acid. 


A table of the weights of 1 c.c. of nitric oxide in milligrams, from 
10° to 20°, and under pressures varying from 720 mm. to 770 mm., is 
appended to save time in making the calculations. 


C. A. B. 
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Detection and Estimation of Nitrogen Trioxide (Nitrous 
Acid) in Natural Waters and in Dilute Solutions of the 
same. ByP.C. Piuaas (Zeitschr. Anal. Chem., xiv, 130—142). 


A Reaction of Nitrous Acid with Phenol.—On adding a solution of 
phenol to a solution of mercurous nitrate and boiling, the liquid remains 
colourless; but on adding only a trace of nitrous acid, it assumes a 
deep red colour. The delicacy of this reaction is far inferior to that 
obtained with iodide of potassium, starch, and sulphuric acid. The 
method used by the author was a colorimetric one, being very similar 
to the method for the estimation of ammonia by Nessler’s solution. 
From several determinations, it was found that the limit of delicacy 
was 1 part of N.O, in 500,000 parts of water, whereas with the potas- 
sium iodide, starch, and sulphuric acid reaction, 1 part of N.O; in 
10,000,000 parts of water could be detected. The results with phenol 
were not constant, and this method can be applied to determine the 
amount of nitrous acid approximately only in cases where the potas- 
sium iodide method and the permanganate of potassium method fail, 
owing to the presence of organic matter, &c. As a qualitative test 
for nitrous acid, this reaction has some value, especially if the solution 
to be tested be first distilled with acetic acid. The first 10 or 20 c.c. 
(supposing about 200 c.c. of the original solution to have been taken), 
contain the greater part of the nitrous acid, as will be seen from the 
following :—250 c.c. of a dilute KNO, solution were taken, containing 
6°427 milligrams N,O,, a few drops of acetic acid added, and then dis- 
tilled, 125 c.c. being collected— 


(1) 50 c.c. distillate contained 3°539 milligrams N,O3. 
(2) 50 c.c. ” ” 1:001 ” ” 
(3) a5 c.c. ” ” 0°233 ” ” 


The same effect was observed on distilling with sulphuric acid. 

Distillation of Dilute Solutions of Nitrous Acid with Acetic Acid.— 
The author proves the statements of Ferdinand Fischer to be erroneous, 
as there is a great loss of nitrous acid on distilling with acetic acid, 
which the following results will show. 250 c.c. of a dilute nitrous. 
acid solution were acidified with acetic acid and 125 c.c. distilled over. 
The amounts of nitrous acid in the original solution and in the dis- 
tillate were determined with standard potassium permanganate solu- 
tion (Kubel’s method)— 


N,O3 in solution N,O; in distillate 
Experiment. in 250 c.c. 150 ¢.c. Loss. Loss per cent. 
Milligrams. Milligrams. Milligrams. 

S dee 0°4038 0°3744 0°0294 7°85 

ME ese 0°5855 0°5745 0:0110 1:88 
| arn 0°9328 0°8588 00740 7°93 
3 ee 3°3448 2°8323 0°5125 15°32 

Y sees 5°1982 3°8735 1°3247 25°47 

4 Seerr 6°7505 4°7860 1:9646 29°10 


‘With very few exceptions, it appears from these results that the 
“loss increases with the concentration,” as Fresenius pointed out some 
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time ago. Kammerer (Zeitschr. sir Anal. Chem., xii, 377), stated that 
nitrates were converted by sulphuric acid into nitrites when organic 
matter was present, and that both were found in drinking-water. The 
author dissolved 1 gram of pure KNO; in 300 c.c. of distilled water, 
and added to the. solution 1 gram of grape-sugar and half a gram of 
peptone, and allowed this mixture to stand 24 hours. There was not 
the faintest trace of nitrous acid in this solution, or in the distillate 
after distilling it with sulphuric acid. Being thus satisfied that 
nitrates could not deoxidise in this way, the author substituted sul- 
phuric acid for acetic acid in the distillation of nitrous acid solutions, 
and found that the loss of nitrous acid was even greater than when 
acetic acid was used. After a thorough examination into the causes 
ef these discrepancies, the author discovered that a great portion of 
the nitrous acid is converted into nitric acid, and remains in the residue 
in the retort after ‘the distillation with acetic or sulphuric acid, and 
he comes to the following conclusions :— 

(1) Jt is impossible to make a quantitative estimation of nitrous 
acid by distilling it with acetic or sulphuric acids as Fischer re- 
commends. 

(2) The so-called pure commercial acetic acid always contains 
substances which pass over into the distillate, and are oxidised by 
potassium permanganate, thus rendering it impossible to estimate the 
amount of nitrous acid by Kubel’s method. 

(3) There is no advantage gained by substituting sulphuric acid for 
acetic acid in the distillations, as there is no reduction of the nitrates 
as asserted by Kammerer. 

(4) The greater portion of the nitrous acid which does not distil 
over remains in the retort, and is converted into nitric acid. 


C. A. B. 


Estimation of Water-residues. By G. C. Wirrsrsin 
(Arch. Pharm. [3], vii, 9). 


In estimating water-residues, when the plan is adopted of transferring 
the residue from the evaporating basin to a smaller vessel for the sake 
of more accurate weighings, there is often great difficulty in effecting 
the transfer completely, owing to the crystalline condition of the 
calcium carbonate present, which causes it to adhere closely to the 
sides of the basin. This difficulty is avoided by the author as fol- 
lows :—The dry residue is treated repeatedly with small quantities of 
water till nothing more is dissolved, the process being facilitated by 
gently rubbing the residue with the end of a porcelain spatula. The 
solutions, together with detached solids, are collected in a small 
weighed capsule. The still adhering solids are then moistened with 
hydrochloric acid, which dissolves everything but silica; the liquid, 
with washings, is transferred to a well-glazed basin, supersaturated 
with sodium carbonate, and warmed, whereby the dissolved matters 
are re-precipitated, and the precipitate is collected on a filter, washed, 
and added to the contents of the weighed basin. 

Sometimes a portion of calcium carbonate thrown down by the 
sodium carbonate adheres so closely to the basin that it cannot be 
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. detached mechanically. In such cases its weight must be determined 
by dissolving it in hydrochloric acid, precipitating with ammonia and 
ammonium oxalate, and igniting. 

J. R. 


Quantitative Estimation of Tellurium by Grape Sugar and 
Inverted Sugar. By Lap. Kastner (Zeit. Anal. Chem., xiv, 
142—147). 


AFTER much experience in the analysis of tellurium ores, the author 
adopted the method proposed by Stolba (Mittheilungen der béhm. 
Chemiker, 1874, Heft 1), which consisted in reducing the tellurium ores 
by means of grape sugar or inverted sugar, the whole of the tellurium 
separating out completely in from 15 to 30 minutes. There was ex- 
treme difficulty in obtaining constant results in the weighing of the 
separated tellurium, owing to its tendency to absorb moisture or to 
oxidise. The author therefore modified Stolba’s method by converting 
the tellurium into tellurous acid, and weighing that. By so doing he 
obtained most accurate results. The process is as follows :— 

The tellurium solution was reduced by inverted sugar or grape 
sugar—the preference being given to the former—the tellurinm which 
separates out thrown upon a very small filter and well washed, then 
oxidised and dissolved by pouring upon it a mixture of hot dilute 
nitric and sulphuric acids (the dilute nitric acid contains 2 vols. of 
nitric acid to 1 vol. of water, and to 10 c.c. of this mixture are added 
three drops of sulphuric acid), and the resulting tellurous acid solu- 
tion was carefully evaporated to dryness, and weighed in a tared porce- 
lain basin. As examples of the accuracy of this method, the following 
results may be quoted :— 

No. 1. 0335 gram of tellurium was taken for the experiment, and 
0°4193 gram of tellurous acid was obtained = 0°3354 gram of tellu- 
rium. 

No. 2. 0:26 gram of tellurium was taken, and 0°3245 gram of 
tellurous acid was obtained = 0°25968 gram of tellurium. . 

. A. B. 


Estimation of Potassium in the form of Perchlorate. 
By L. Organ and W. Kuset (Zeitschr. Anal. Chem., xiv, 152—155). 


Tue authors have submitted Schlésing’s method (described in Zeitschr. 
Anal. Chem., xi, 198) to a thorough test, and find it to be perfectly 
trustworthy, giving accurate results. They find that perchlorate of 
potassium is slightly soluble in excess of perchloric acid, but the pre- 
sence of alcohol of sp. gr. 0°825 diminishes its solubility. The presence 
of sodium salts causes only an extremely small error in the determina- 
tion of potassium by this method. or" 
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Estimation of Potassium as Platinochloride. By G. Krause 
(Arch. Pharm. [3], v, 407). 


In the Stassfurth laboratories the examination of the potash salts pre- 
pared in the district is thus made. The material has the following 
average composition: potassium chloride, 80 per cent.; sodium chlo- 
ride, 10; magnesium chloride, 5; small quantities of magnesium and 
calcium sulphates; and about 5 per cent. of moisture. If more than 
traces of sulphates are present, they are eliminated by means of barium 
chloride in slight excess, before converting the potassium chloride into 
platinochloride, otherwise a larger amount of platinum chloride must 
be used. About 10 grams of substance are dissolved to 250 c.c. of 
solution; with smaller quantities of substance it is difficult to take a 
fair average sample, whilst with larger bulks of water the amount of 
liquid becomes inconyeniently large. The solution is filtered, and 
10 c.c. taken out by means of a pipette (representing about 0°4 gram 
of salts) ; to this excess of platinum chloride is added, and the whole 
evaporated to dryness: the residue is moistened with water, the dish 
cooled quickly, and the mass well stirred up with 2—3 c.c. of spirit; 
finally, the platinochloride is collected on a filter (previously dried at 
130° and weighed, and then moistened with alcohol), and washed until 
the washings are colourless, and give no precipitate with silver 
nitrate; the filter is then drained and dried at 120°—130° for half an 


hour; the increase of weight multiplied by a (= 0°305), and 


4.88°4 
divided by the weight taken gives the amoant of potassium chloride 
in the sample. For potassium sulphate and potassium the factors are 
. 0°356, and 
488°4, : 488°4. 

The presence of ammoniacal vapour in the apartment, and the 
bringing of alcohol vapour in contact with the precipitate, must be 
avoided ; in the latter case, partial reduction is brought about. Enough 
platinum chloride must be added to convert all metals present into 
platinochlorides, whilst a large excess of the reagent is to be avoided. 
Evaporation to dryness is to be practised to get rid of traces of acid in 
the platinum chloride, whereby the solubility of the potassium platino- 
chloride is increased. Strong alcohol is required for washing, but abso- 
lute alcohol is not necessary ; the moistening of the dried mass is to 
restore water of crystallisation to the sodium _platinochloride, 
Na,PtCl,,6H,O, and so render it more soluble; the dry dark yellow, 
almost brown residue becomes bright yellow on the addition of the 
water. The separation of alkaline earths by means of ammonium 
oxalate or carbonate, as recommended by Fresenius, is not necessary. 
Before drying the precipitate, the alcohol adhering to the filter, &c., 
is to be removed as far as possible by blotting-paper, to prevent its 
reducing action on the platino chloride. 

Pure platinum chloride is prepared from the precipitates, &c., that 
accumulate by boiling with sodium carbonate or hydrate (free from 
sulphate) and alcohol; the precipitated is washed by decantation and 
with boiling water several times, then with hot dilute hydrochloric 
acid, strong hydrochloric acid, and water in succession; sulphuric acid 
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= 0°159 respectively. 
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cannot be used to purify, as barium sulphate is thus formed (from 
barium salts in the residue), and is to a small extent dissolved when 
the washed metal is treated with aqua regia; in this way an acid 
barium salt is formed, which is decomposed by water, and may hence 
communicate barium suiphate to the potassium platino chloride. 

Finally, the spongy platinum is dissolved in aqua regia (5 of hydro- 
chloric to 1 of nitric acid), and the solution filtered, evaporated to 
dryness several times with moistening with hydrochloric acid in 
between to destroy the last traces of nitric acid. The purity of the 
chloride, finally prepared, is checked by treating a sample of pure 
potassium chloride with it. 

C. R. A. W. 


Detection of Molybdenum. By O. Mascuxe 
(Arch. Pharm. [3], vi, 125—128; Chem. Soc. J., 1874, 1176—1178). 


In answer to some remarks in a former number of the Archiv, on the 
author’s method of detecting molybdenum, he states that if tungstic 
acid is treated according to his method, it becomes—especially on the 
first application of heat—of an impure green, at times of # dirty blue 
colour, but the sulphuric acid is not coloured as it is when molybdenum 
is present. The reaction is so distinctive that small quantities of 
molybdic acid can be detected, even when mixed with tungstic acid. 
The reason is that tungstic acid and the oxides of tungsten are insoluble 
in sulphuric acid. Besides molybdenum and its compounds the author 
has found no body which, either directly or after previous oxidation, 
gives the characteristic blue colour to concentrated sulphuric acid on 
heating. The presence of phosphoric acid and most of the metallic 
oxides has no influence on the reaction, except that in some cases it 
requires longer breathing on the mixture to develop the colour. Anti- 
monic acid, however,'as well as a large quantity of oxide of tin, pre- 
vents the formation of the blue colour. Further experiments have 
shown that the production of this blue colour is not due to the pre- 
sence of MoQ,, but to that of an oxide which corresponds to a certain 
combination of molybdic acid with molybdenum dioxide. 
G. T. A. 


Testing of the Purity of Chemical Preparations. 
By A. H1i.@er (Arch. Pharm. [3], vi, 391~395). 


(1.) Potassiwm Chlorate——Both commercial and so-called chemically 
pure samples often contain traces of lead. This impurity can be re- 
moved by repeated crystallisation. 

(2.) Lodine in nitric acid—derived from the Chile saltpetre—is gene- 
rally present in the form of iodic acid. The best method for the 
detection of this impurity is the following. The acid is mixed with 
an equal volume of water, and shaken up with a volume of bisulphide 
of carbon equal to about one quarter of the whole quantity. If no 
colour is imparted to the bisulphide of carbon, add coarse zinc filings. 
Gentle warming promotes the reaction. The zinc gives rise to the 
formation of nitric oxide or nitrous acid, both of which reduce iodic 
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acid. If both iodine and iodic acid are present, the bisulphide of 
carbon first added is poured off, and a fresh quantity added before the 
introduction of the zinc. 

Sulphwrous and Arsenious acids in Hydrochloric acid. Two or three 
cubic centimeters of the acid are diluted with an equal volume of 
water, and mixed with solution of iodine in potassium iodide. If de- 
coloration ensues, either sulphurous or arsenious acid is present. 
Iodine is added in excess, and two or three small pieces of chemically 
pure tin are dropped in. If arsenic is present, arseniuretted hydrogen 
is produced, and may be detected by the blackening of slips of paper 
moistened with silver nitrate. If arsenic is found, sulphurous acid is 
then tested for by solution of barium chloride in a fresh specimen of 
the acid. On addition of solution of iodine, the sulphurous acid is 
oxidised, and a white precipitate is produced. a4 


A new Test for Brucine. By F. A. FLicKxicer 
(Arch. Pharm. [3], vi, 403—405). 


AN aqueous solution of mercurous nitrate (free from nitric acid) gives 
at first no coloration when added to the solution of a brucine salt. But 
if the mixture is gently heated on a water-bath, a fine carmine colour 
is produced, which is very durable. Strychnine does not give this 
reaction, so that one part of brucine can be detected by this means 
when mixed with ten to twenty parts of strychnine. The opium and 
cinchona alkaloids, veratrine, caffeine, piperine, are not coloured by 
mercurous nitrate, but albumin and phenol act in the same way as 
brucine. The red colour produced by phenol, however, soon passes 
into brown. Brucine may be detected in presence of strychnine by 
evaporating the acetates to dryness. Strychnine acetate is decom- 
posed, and yields pure strychnine, while brucine acetate suffers little 
alteration. Cobalticyanide of potassium precipitates dilute solutions 
of the salts of strychnine, but not those of brucine. ak 


Analysis of Cinchona Bark. By E. L. CLEAVER 
(Pharm J. Trans. [3], vi, 361). 


Tue author first states his objections to the methods at present in use, 
and then recommends the following process. Not less than 100 grams 
of finely-powdered bark are made into a paste with 25 grams of slaked 
lime, and dried over a water-bath. The dried mass is then thoroughly 
exhausted with spirit and filtered. The filtrate is made faintly acid 
with sulphuric acid, the alcohol distilled off, and the residue evaporated 
to dryness with washed harium carbonate. It is then exhausted with 
alcohol, and the liquid made up to a measured volume. If only the 
mixed alkaloids are wanted, a portion of the liquid is dried at 130°. 
If, however, the proportions of quinine or other alkaloids are wanted, 
one or other of the following methods must be adopted according to 
circumstances. The total quinine may be obtained by evaporating a 
portion of the above-mentioned alcoholic extract to dryness, exhausting 
262 
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with ether, and evaporating the ethereal solution to dryness at 130°. 
This method gives accurate results, provided cinchonidine is absent 
from the bark employed, otherwise the results are a little too high. 

Another method, which may be resorted to when rapidityis an object, 
is as follows :—The alcoholic extract of the mixed alkaloids is divided 
into three or four equal parts, the first of which, dried at 130°, gives 
the total alkaloids. The second portion evaporated to dryness, treated 
with ether, and the filtrate dried at 130°, gives the total quinine. The 
third portion is titrated with standard sulphuric acid, and by means 
of the following equations, the proportions of the isomeric alkaloids 
are obtained. 

Let « = the amount of quinine and quinidine in the weight of 
alkaloid taken :— The total weight — « = the amount of cinchonidine 


, , 8 98 
and cinchonine present; then ian @ + (the total alkaloids — 2) gj = 


the amount of sulphuric acid used. 

The quinine found previously is then subtracted from the value 
of #, which gives the quinidine. That portion of No. 2 which was 
insoluble in ether is then treated with warm dilute sulphuric acid and 
made faintly alkaline with solution of soda. Rochelle salt is then 
added, and the precipitate which forms after some time collected and 
weighed ; it consists of cinchonidine tartrate, and contains 80°4 per 
cent. of cinchonidine. The cinchonidine found is then deducted from 
the weight of mixed cinchonine and cinchonidine found from the 
equation, and this gives the amount of cinchonine. The results found 
are then multiplied by the number of parts into which the alcoholic 
solution was divided. ; 

When the separation of amorphous and crystallisable quinine is 
required, the powder obtained by saturating the acid solution of the 
total alkaloids with barium carbonate is exhausted with pure ether. 
The solution is evaporated to dryness, and dissolved in dilute sulphuric 
acid; it is then heated to boiling, and made faintly alkaline with 
solution of soda, and on cooling the quinine sulphate is deposited in 
fine white crystals, which are collected, slightly washed, dried over a 
water-bath, and weighed. The wash-water is added to the mother- 
liquor, and either evaporated down and the fresh crop of crystals 
added to those already collected, or it is measured, and one part by 
weight of quinine sulphate added to that before found for every 300 
parts by volume of the liquid. 

The points to be noted in this method are:—1. The quantity of 
dilute acid used to dissolve the quinine should not be more than forty 
times the amount of alkaloid present. 2. The hot solution must be 
quite clear after the addition of the soda, otherwise the crystals of 
sulphate are mixed with uncombined alkaloid. 3. The sulphate should 
not be dried at a temperature higher than 100°. - 

H. J. H. 
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Detection of Biliary Acids and Bile-pigments in the Urine. 
By A. Hiteer (Arch. Pharm. [3], vi, 385—387). 


A mopiricatTion of the method of Hoppe-Seyler is recommended. The 

-urine is mixed directly with basic acetate of lead and ammonia, with- 
out previous concentration or addition of alcohol. The precipitate is 
carefully dried at a moderate heat, and repeatedly heated with absolute 
alcohol. The alcoholic extract is decomposed with carbonate of soda, 
evaporated to dryness, and again taken up by warm alcohol. This 
alcoholic solution contains the sodium compounds of the biliary acids. 
The addition of ether to the alcoholic solution gives more certain 
results, especially if the two liquids are left in contact in closed vessels 
for several days. In this case the sodium compounds separate in 
microscopic crystals. 

For the detection of the colouring matters, 50 to 100 c.c. of the 
urine are gently warmed, and mixed with barium hydrate to alkaline 
reaction. The precipitate is filtered off and washed. If a small part 
of this precipitate is sprinkled with nitric acid containing nitrous acid, 
the usual colours appear at once. A still more certain way is to heat 
the precipitate with solution of sodium carbonate, when the pigments 
pass into solution with a green or brownish-green colour, and can be 
submitted to the usual tests. The colouring matters in alcoholic 
solution can easily be thrown down in green flocks by dilute hydro- 
chloric or sulphuric acid. 

Attention is also drawn to the inaccuracy of the statement in many 
books, that bilirubin and biliprasin (biliphoein) do not give Gmelin’s 
reaction. 

G. T. A. 


Detection of Albumin in Urine. By A. Hitcer 
(Arch. Pharm. [3], vi, 388—391). 


Tue author finds that Bédecker’s method is the best, viz., addition of 
acetic acid in excess, and then of a dilute solution of potassium ferro- 
cyanide; but he recommends the application of the usual nitric acid 
and acetic acid tests in all cases as well. 

a a 


Technical Chemistry. 


Purification of Brown Sulphate of Ammonia. By A. Esiuman 
(Chem. News, xxxii, 197). 


Tue crude material, as obtained by crystallisation from the washings 
of the residue of gas purifiers, is put into an empty blower, and about 
half as much sulphuric acid (at not less than 110° Twad.) as would be 
used at an ordinary operation for making the sulphate, is added. The 
vapour from the ammonia boilers is turned on, and effervescent action 
ensues, due to the elimination of sulphocyanogen and its products of 
decomposition, which should be carried off by a hood and draught. 
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The completion of the process is determined by testing a small sample 
with ferric chloride, and the contents of the blower are finished off in 
the usual way. The quantity of brown sulphate used at a time may 
be equal in weight to that of the acid. The cost of treatment is 
nominal, and the loss of sulphocyanogen is a matter of small import, 
considering the limited demand at present. “= 


The Nitrate of Soda Industry in South America. 
By V. L. OutvieR (Compt. rend., Ixxxi, 730—732). 


TE existence of beds of sodium nitrate in South America was 
announced in 1821 by Mariano de Riv. The natural substance, 
caliche, occurs in irregular isolated masses, alternating with deposits 
of common salt and calcium borate, at a height of 1,000 meters. 
Besides those of Tarapaca (Peru), there have been discovered beds in 
Bolivia, in the south those of Antofagasta, and in the north those of 
the basin of the Loa. Their formation is traceable to the evaporation 
of salt lakes. 
Analysis of three samples from the basin of the Loa gave — 


‘ II. TI. 
Sodium nitrate........ . 49°05 18°60 
Sodium sulphate 9-02 16°64 
Sodium chloride . 28°95 33°80 
Potassium chloride .... , 4°57 2°44, 
Magnesium chloride .. . 1:25 1°62 
Calcium carbonate .... > 0°15 0:09 
Silica and iron oxide . , 2°80 3°00 

Sodium iodide traces — 
3°18 20°10 


The last sample, which may be considered an inferior caliche, is in 
reality costra, the deposit overlying most of the beds of caliche. 
Sometimes as much as 60 or 70 per cent. of nitrate of soda is ob- 
tained. 

The mineral, after being crushed and pulverised, is purified by solu- 
tion, and thus a commercial article is obtained, containing from 95 or 
96 per cent. of pure sodium nitrate. After several operations the 
mother-liquors are worked for iodine, but the process is secret. 

The 131 establishments in Peru could produce 780,000 tons per 
annum, but the production has never exceeded 300,000 tons. The 
importation into France during the first eight months of 1875 was 
44,840 tons. The restrictions lately imposed by the Peruvian govern- 
ment.for the protection of the guano trade will tend to transfer the 
nitrate of soda industry to the basin of the Loa. 

An analysis of the water of the Loa is given. The total solid residue 
is 3°901 grams per litre, but only traces of nitrate of soda are present. 

4. 
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The Purification of Potassium Chloride by washing, in the 
Chemical Works of Stassfurt and Leopoldshall. By G. 
Krause (Dingl. Polyt. J., cexvii, 44—47). 


THE crude salt is treated with water in certain proportions, so as to 
dissolve out a maximum of potassium chloride, which is separated 
from its solution by crystallisation. This first product has the follow- 
ing composition, when it is unwashed, but damp :— 


Potassium chloride 58°24 per cent. 
Sodium chloride - 
Magnesium chloride ; a 
Magnesium sulphate .... ... . ie 
Wee cscedes piaenieeesees 13°75 z 


The salt, however, is required of greater strengths, viz., 80, 85, 90, 
and 95 per cent. strengths. Another crystallisation would ‘be too 
expensive, and therefore the salt is treated with cold water, and 
washed. Wooden or iron vats 2 meters high and 2 meters wide 
are filled completely with the salt, and enough water is added 
to stand above the latter to a depth of 5 to 10 centimeters. In the 
course of one to two hours the solution is drawn off at the bottom of 
the vat, and the salt is once more washed. Magnesium and sodium 
chlorides are first removed, and lastly magnesium sulphate. Potassium 
chloride also goes partly into solution, but this salt dissolves far less 
in cold than in hot water, whereas sodium chloride is almost equally 
soluble in both cases. The heat which becomes latent in the passage 
from the solid to the liquid condition, of so much salt, is highly favour- 
able to the object here in view. 

The potassium chloride, of which the composition appears above, 
was, after the second washing, calcined in a reverberatory furnace. 
A combination of the analyses at each stage of the edulcoration shows 
the increase of richness in potassium chloride :— 


After After 
Unwashed. Ist washing. 2nd washing. Calcined. 
Containing water. 


Potassium chloride. ... ; 62°82 80°61 85°51 
Sodium chloride ’ 18°42 9:97 1121 
Magnesium chloride .. ’ 110 0°04 _— 
Magnesium sulphate .. , 0°70 0°66 0°66 
16°96 8°72 2°62 


100:00 100°00 100-00 


Calculated free from Water. 


After After 
Unwashed. Ist washing. 2nd washing. 


Potassium chloride.... 67°52 7568 - 88°31 
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Analyses of the Wash-liquors. 


1st washing. 2nd washing. 
28°5° Baumé. 27°5° Baumé 
20° C. 21° C. Calculated anhydrous. 
Containing water. 1st. 2nd. 


C, p-c. “pec. p.c. 
Potassium chloride... . ‘ 8°90 25°47 30°98 
Sodium chloride , 13°10 30°44 45°61 
Magnesium chloride .. : 5°62 37°86 19°56 
Magnesium sulphate .. : 1:10 6°21 3°83 
Water ...... ; 71°28 — — 


100°00 100°00 99°98 99°98 
Ww. @. 


The action of Quartz-sand, and Lime on Clays in the Firing 
Process. By Jutius Aron (Dingl. Polyt. J., eexvi, 258—272, 
438—445 ; cexvii, 47—58). 


THE most important considerations in the above action relate to the 
shrinking in the furnace-fire, the porosity of the resulting ware, the 
influence of different temperatures, and the manner of action of diffe- 
rent impoverishing substances, as quartz-sand or calcium carbonate. 
Brogniart, in his Traité des Arts Céramiques, considers under one 
head the shrinking by drying, and that in the furnace, whereas they 
are two quite different phenomena. The shrinking which takes place 
in differently impoverished masses of clay in the furnace fire, at diffe- 
rent temperatures, has been determined by the author, and is a subject 
of great importance, since the porosity of the ware produced, and its 
resistance to pressure and to atmospheric influences, its behaviour 
under increase of temperature, &c., are all dependent thereupon. In 
studying the action of the sand and calcium carbonate on the clays, 
masses of the latter were taken for experiment from the same 
source ; the effect of the size of grain of the sand was disregarded ; 
also in the other line of researches only the quantities of the calcium 
carbonate added were taken into account. The clay was from the 
Senftenberger brown coal, and had been washed by a stream which 
had a velocity of 0°48 mm. per second. It was dried for a long 
time at 130°, and then mixed with the different quantities of the 
desired substance, stirred into a paste, and brought into the form of 
prisms, then carefully dried at 130°, weighed, and measured. These 
were burnt in a small furnace which was uniformly fired, and at nearly 
the same temperature for each sample. The samples were first burnt 
at a low temperature, and then the weight, dimensions, and porosity 
were ascertained, after which they were returned to the furnace in 
order that the effect of a higher temperature might be examined. 
The shrinking was measured by an estimation of the alteration of 
distance in two marks made on each sample, effected by a small instru- 
ment used in previously described experiments. A measure of the 
porosity was obtained by boiling the samples for some time in distilled 
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water, until all air was driven from the pores, and then leaving them to 
cool under water. A sample thus treated was then taken out, quickly 
dried on its surface, and then weighed in a closed tared flask. The 
proportion of the quantity of absorbed water to the weight of the dried 
sample furnished a measure of the porosity. 

These methods of determination do not pretend to absolute scientific 
accuracy, but furnish valuable comparative results. 

1. Burning with Quartz-sand.—A slight increase in bulk was the 
result, which was found to be due, not to the clay, but to the sand 
contained in admixture ; in fact, a piece of quartz on which two marks 
had been made, exhibited after ignition an increase of 0°59 per cent. 
linear expansion. Also it is known that crystallised silica exposed to 
very powerful heat becomes specifically lighter, and the volume must 
therefore increase. The observed numerical values are of a compli- 
cated nature as regards the impoverished cluy, but they express the 
difference of the expansion in volume of the quartz on the one hand, 
and of the shrinking of the clay on the other. It is an established 
fact in the manufacture of tiles that clay impoverished with quartz- 
sand, furnishes at a dull red heat a larger tile than when it is merely 
dried. 

The conclusion arrived at so far, is, that “clays impoverished by 
quartz, become, from a certain point of impoverishing, not denser, but 
more porous, by burning, and, in fact, more porous the more strongly 
they are burned.” It must be remembered that a fat clay shrinks and 
becomes denser, on being burnt. 

In clays which are impoverished by calcium carbonate, two quite 
different causes of shrinking are present, viz., (1) the decomposition 
of the carbonate with evolution of carbon dioxide; (2) the shrinking 
of the clay. The moment of their manifestation and their magnitude 
depend upon the point of fusibility of the clay. Of the two-it is in 
almost all cases the shrinking due to the decomposition of the cal- 
cium carbonate which first makes its appearance. Velten clay was 
found to shrink very little, scarcely at all, and to show very little 
variation in porosity, when burnt in the furnace fire. The unburnt 
clay was found to contain, according to Seger’s analysis :— 


PN bttietncedeeneed 47°86 p. c. 
re 11:90 ,, 
Ferric oxide ........+. S18 ,, 
Calcareous earth ...... 1496 _,, 
Magnesian earth ...... i; 
DE e600d006600000 2°65 ,, 
: Gbenks srbdeeeede i- « 
Carbonic acid ........ 10°44 ,, 
Sulphuric acid ........ trace 
Wes vékecediesccsce- AED & 
100°35__,, 


_Avclay having the power of undergoing strong ignition with very 
little tendency to shrink, as in the case of this Velten clay, must be 
very valuable to the potter for certain purposes, especially where 
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vessels are to be fabricated which are to have very thin wails or sides, 
and are to bear glazing or enamelling. 

From the experiments on the impoverishing of clay with calcium 
carbonate it is finally concluded, that when this salt is added in a 
certain quantity, and in fine-grained condition, to a clay, the shrinking 
in the furnace fire is reduced te a very small amount, so that by this 
means a certain invariability in expansion and porosity is secured tu 
the ware, between temperatures tolerably wide apart. 

. &. 


Prevention of Boiler Incrustation by De Haén’s method. 
By O. Visrans (Arch. Pharm. [3], vi, 406—409). 


CONSIDERABLE quantities of undecomposed barium chloride (and other 
mineral matter), are often carried over with the steam. 

In one case, which came under the author’s notice, barium oleate 
was produced by this means in the fibres of woollen goods which were 
being “fulled.” In another case a brown greasy soft mass of peculiar 
fatty smell was found in some steam tubes. It had the following 
composition :— 


Gypsum 
Calcium chloride 
Sodium __,, 

Lead oxide 


Y trom the packing 


Combustible matter containing 1:78 per cent. of fat 
soluble in ether, and 0°46 per cent. of nitrogen 


100-00 


In a sugar manufactory where Popper’s method is used to prevent 
formation of boiler crust, some stalactitic masses were found on the 
steam-gauges which consisted of — 

4°05 

1°72 

Calcium chloride 1:38 

_ Magnesium chloride 3°00 
Potassium chloride 8°16 
Sodium chloride 80°53 
Organic matter 1:08 
Insoluble residue (ferric oxide and sand) 0:14 


100°06 
G. T. A. 
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Electro-deposition of Bismuth. By Armanp BERTRAND 
(J. Pharm. Chim. [4], xxii, 103). 

BisMuTH may be deposited on copper or brass, in a condition suscep- 
tible of a fine polish, by using a bath containing 25—30 grams per 
litre, of double chloride of bismuth and ammonium, the solution being 
slightly acidulated with hydrochloric acid, and only one Bunsen cell 
being necessary. The objects on being taken from the bath, are covered 
with a blackish mud, beneath which is the film of bright, firmly adhering 
bismuth. Its colour is between that of antimony and that of old silver. 

Antimony may be deposited in a manner precisely similar from a 
bath of double chloride of antimony and ammonium. C. H. P. 


Bismuth and its Pharmaceutical Preparations. 
By N. G. O. Coav (Pharm. J. Trans. [3], vi, 384). 


THE following results were obtained from analyses of bismuth sub- 
nitrate and subcarbonate of American Pharmacy, both as prepared and 
as found in the market, and of metallic bismuth. 

Metallic Bismuth, No. 1 contained bismuth 90°9 per cent., arsenic 
8°24, sulphur 0°82. 

No. 2. Chemically pure. 

No. 3. Contained arsenic and sulphur in minute quautities. 


Bismuth Subnitrate. 


| 
| Loss by 
No. Whence obtained. | Impurities. ; oe, ignition. 
| * | Per cent. 
1 Prepared... ......cceees - oe ve 74°00 14°85 
9 BR kkdnorer un eewe 69 *43 20°20 
: . manufacturers of }| NH, and Cl ........ 69°23 | 19°75 

good reputation.... As (0.33 per cent.) , : 

. NH, and Cl...... 68°98 31 90 
_{| NHyand Cl..........| 69°40 19°70 
. pe oe ; NH,andCl..........| 69°65 | ‘19°30 
7 pana iain i eee 69°35 19°70 
8 EE o46cse00cevcent GBs 008s te veessusese 69 °75 20°00 


Bismuth Subcarbonate. 


, Loss by 

No. Whence obtained. Impurities. ——_ ignition 
- * | Per cent 

1 ne - a - 81 02 9 -37 
: Good manufacturer ...... Na and HNO, ...... 75 00 10°55 
F _ {| Nome .........0.. ‘+ 76°10 9°90 

. 1 eee cm ' Na and Cl.......... 75°40 | 11°70 
é . "*** || Naand Cl..........| 75°70 12°60 
6 ee eee | Naand Cl.......... 75°28 11 “80 

| | 
H. J H. 


Sareea ee EE 
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Chlorine Compounds in Blast-furnaces. By Cur. MEINEKE 
(Dingl. polyt. J., cexvii, 217—220). 


CHLORINE compounds have always been noticed in furnaces without 
attracting much attention. Kerpely proposed about ten years ago, to 
pass into the furnace finely powdered salt, ferrous chloride, and mag- 
nesium chloride and to use them for the formation of volatile chlorine 
compounds with phosphorus, sulphur, and copper. Although the iron 
is stated to have been considerably improved by this process, it seems 
to have been unprofitable. 

About eighteen months ago, however, chlorine-compounds were 
observed to cause much damage at several iron works in Germany. 
At the Concordia Works near Benndorf it was noticed that the iron 
plates of the furnace had partly been destroyed, and that the partitions 
filled with pumice, had, owing to the iron chloride, assumed a yel- 
lowish brown colour and partly caked together. 

In working the furnace, the presence of chlorides was shown by a 
strong smell of hydrochloric acid, and by the exudation of salts, chiefly 
potassium chloride, through the walls. Similar observations have 
been made at several other iron works, giving rise to the question, how 
are these chlorides formed? It is not probable that the materials used 
for building furnaces should contain chlorides; we have therefore only 
to take into consideration the ores, limestone, and the coke. 

The numerous analyses by Percy and others prove, that not even 
traces of chlorides have been found in iron ores or in limestone. By the 
following analysis, however, the author proves that the coke seems to 
cause the formation of these chlorides. He obtained for analysis a 
liquid got by lixiviating an average sample of 35 kilos. of coke with 
water. 


1209 per cent. on the coke. 
‘0038 
‘0020 
0271 
0108 
"0266 


‘1912 per cent. on the coke. 


43°54 grms. NaCl 
1°38 KCl 
0°72 Mg0O,SO; 
9°76 KO,SO; 
3°92 , KS 
9°58 CaS. 


68°90 salts 


A furnace, e. g., which daily consumes about 50 tons of coke, receives 
at the same time 60°47 kilos. NaCl and 1°91 kilos. of KCl. If there- 
fore only a comparatively small portion of these chlorides is decom- 
posed into silicates and hydrochloric acid, the cause of the above men- 
tioned destruction is easily explained. 

The above mentioned analysis gives numbers agreeing with those 
obtained in the analysis of brine-springs, the only difference being that 
the former is richer in sulphates; the sulphides (KS and CaS) have 
probably been formed by reduction of the sulphates brought into contact 
with the red-hot coke. The coke extractives thus form a mixture of 
brine and pit water. It is well known that these waters are found in 
the Westphalian coal-districts, and should they be used for quench- 
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ing the coke, it is natural that the solid ingredients remain in the 
coke. 

Since the coke used at the Concordia Works has not been cooled 
by these springs, such destructive compounds have no longer been 
noticed. 

D. B. 


Fused Spiegeleisen instead of Ferromanganese in the Bes- 
semer-process. By Raymonp (Dingl. polyt. J., cexvii, 249). 


Ir is recommended to ignite Spiegeleisen rich in manganese in an iron 
box for some time, in order to diminish the carbon, and to use the pro- 
duct for the preparation of soft steel. The following analyses show 
the effect of long heating :— 


a. b. C. d. e. J- 
Not fused. Fused. Not fused. Fused. Not fused. Fused. 
Carbon .... 3°016 0°499 3°430 0100 3°48 0°100 
Silicon .... —_ — 0°445 0°449 0°585 0°614 
Manganese.. 11°636 10°698 0°529 0525 0585 0°575 
Sulpbur.... —_— — 07059 0°083 0°105 0°162 
Phosphorus . 0:079 0°055 0315 0°315 0°280 0°295 


a and b Spiegeleisen ; c and d, e and f ordinary pig-iron. 
D. B. 


Extraction of Silver from Cast-Iron Crucibles used in Coinage. 
By A. Javorsky and E. Priwoznik (Dingl. polyt. J., cexvii, 
214216). 


Tue authors have found that by fusing silver or alloys of the same in 
cast-iron crucibles, a considerable quantity of the metal is absorbed 
by the vessel. The metal shows itself more especially in the lower 
part of the crucible, the cracks of which are completely filled up with 
silver. On removing the hot metal, the inside of the crucible becomes 
partly covered with silver, which cannot easily be got out with hammer 
and chisel. The diminution of silver is therefore to be attributed to 
the porosity of the iron vessel, which can only be used from ten to 
fifteen times. 

In order to obtain the silver, the crucibles are placed in the impure 
and spent mother-liquors of blue vitriol, whereby the copper is precipi- 
tated, and the iron dissolved; and the copper, which contains all the 
silver and also graphite, silicic acid, and other insoluble substances, is 
dried and worked up. 

As this method requires much time and cost, and the silver mate- 
rial, as regards the amount of silver, is diluted instead of concentrated 
(100 kilos. cast-iron give about 113 kilos. copper), von Schroetter, of 
Vienna, six years ago, proposed the following plan:—The broken 
crucibles are dissolved in cold, dilute sulphuric acid of sp. gr. 1:09 
(20° B.). In order to avoid large quantities of water, the acid was, in 
the first trials, only moderately diluted. This caused the formation of 
a large quantity of anhydrous ferrous sulphate, which surrounded the 
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undissolved portions of the iron, and prevented it from dissolving. 
In about ten or fourteen days the acid becomes fully saturated and 
clear, having reached a concentration of 20° B. The solution is now 
evaporated to 66° B., when the salt is obtained. The insoluble residue 
amounts to about 20 per cent., consisting of silver, silicic acid, graphite, 
ferric oxide, copper, and small quantities of sulphur and phosphorus. 
The large lumps of silver are picked out, and the residue sifted and 
amalgamated. | 

By this method 80 per cent. of iron is removed before commencing 
the real purification of the silver. The process answers very well in 
practice, as the ferrous sulphate obtained covers all expenses. 

According to this method, 315 old crucibles, weighing 52,360 kilos., 
were worked up at the Imperial Mint of Vienna, yielding 184,352 kilos. 
of commercial sulphate of iron. The amalgamated residues, amount- 
ing to 6,104 kilos. gave about 335 kilos. of silver, equal to 0°693 per 


cent. on the iron. 
D. B. 


On Steel containing Phosphorus. By A. GREINER 
(Dingl. polyt. J., eexvii, 33—41). 


THE first works where phosphorised steel was produced was the 
K6nigin-Marien Works at Kainsdorf, near Zwickau; more recently 
it has been produced at the Max Works, near Schwandorf. 


Raw Material—The pig employed at Zwickau had the following 
average percentage composition :— 


Silicon , per cent. 
Sulphur . e 
Phosphorus ...... 0°10 to 0:12 = ,, 
Manganese 2°60 to 4°00, 


9 


The Max Works pig contains in 100 parts on the average :— 


Phosphorus 0°10 minimum. 
Manganese ” 


The manganese which is present with the phosphorus acts as an 
antidote against the evil consequences resulting from the presence 
of the latter. These kinds of pig-iron, which are (like all pig-iron 
containing manganese) easily fusible, absorb a considerable portion 
of the impurities contained in the combustible material used. It 
was found that the sulphur, often contained in considerable quantity 
in the coke, is only slightly injurious in its effect when the pig is fused 
with iron containing manganese. 

The Conversion of the Pig.—The first stage of the operation offers 
nothing worthy of remark. In the second stage, in consequence of 
the large amount of manganese present, which is quickly oxidised, 
a vigorous reaction takes place between the oxide and the carbide 
of iron, the blast also driving off the light slags with great force. 
To avoid this forcible throwing off of the slags, with the unavoid- 
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able loss of metal, the converter is made higher than usual, its height 
exceeding double its diameter. Its form is thus nearly cylindrical, 
and above, it terminates in a narrow mouth; its bottom is in a single 
piece, and closed with fire-clay. The fuel is soon consumed, in conse- 
quence of the action of the slags containing manganese. It is astriking 
fact that the metal decarburised by the blast at the end of the refining 
operation, contains so much manganese, that it is unnecessary to add 
Spiegeleisen: consequently, at the moment of the completion of the 
process, the metal can be run off direct. 

Indications of the completion of the Process.—It is more difficult to 
distinguish this point with the spectroscope in the case of the opera- 
tion with manganese pig than in the ordinary operation of refining. 
The extremely intense flame which the manganese yields during its 
oxidation, compels the observer to protect his eyes by blue glass, and 
furnishes a peculiar and characteristic spectrum. However, at the con- 
clusion of the decarburising period a thick smoke of brown oxides 
arises from the liquid mass, and this becomes at last so dense, that 
further observations are rendered almost impossible. One way of 
getting over this difficulty, was contributed by practical experience, 
and is as follows:—Towards the end of the operation it is noticed 
that the black lines foremost at the blue end of the spectrum dis- 
appear, whilst those in the green grow fainter. The latter next 
disappear, those in the yellow becoming faint, and so on. When 
all these absorption-bands have vanished, and the spectrum again 
becomes continuous from the thick vapours of oxides, then the spec- 
troscope is removed, and the blast continued for a minute or two, 
in order that a metal decarburised as much as possible may be 
obtained. An infallible means of ascertaining the end of the decar- 
burising process is the following:—The furnace is for an instant 
brought into the horizontal position, the blast stopped, and then a 
sample of the contents taken out by a tolerably long iron rod, 
plunged into the metal. Slag and metal adhere to the bar, the former 
containing numerous drops of metal. The colour of the slag and the 
condition of the metal globules are characteristic. The slag, always 
yellowish and clear, in the interior appears on its exterior : 


Of a black colour, if the steel is very soft, 

Of a brown colour, if the steel is soft, 

Of an orange colour, if the steel is of medium hardness, 
And dark yellow, if the steel is hard. 


Of the metal globules two or three are tested on the anvil, by being 
beaten out with the hammer. With a little practice it is thus possible 
to judge accurately of the hardness of the metal, especially if it be 
remembered to dip the bar with adhering slag into water. 

The observation has also been made that the globules of soft steel 
may be completely beaten out to little plates with the edges entire, 
whilst the grains of hard steel, when beaten out, have ragged edges. 
Between these two extremes it is possible to hit the point at which 
the required degree of decarburisation has been attained. 

The Drawing off.—The slags containing manganese are, as is well 
known, very fusible, and enclose very few granules of metal. The 
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steel itself is singularly fusible, for the manganese, which makes the 
pig-iron fusible, confers the same property on the steel also. 

The manganese in the “Marienhiitter” and ‘“ Maxhiitter” steel 
confers the power of being welded on the product, and many ingots 
which at first are torn weld together again in the further process, 
wherein a greater heat is used. . 

The following is the composition of the Zwickau steel. 


0°40 to 0°70 per cent. 

0°06 " 
Phosphorus 010 to 015 ,, 
Manganese 0°40 to 0°70_——="», 
Carbon ....about 015 - 


Here the decarburisation is seen to be as complete as possible. 
An experiment by the author was as follows :— 


Pig iron. Steel. 
Silicon 1:18 
Sulphur 0-06 
Phosphorus 0°185 
Manganese ’ not estimated. 
Carbon ‘ 0°10 


In Zwickau experience has shown that steel containing more than 
0°20 per cent. of phosphorus becomes too brittle, and this is therefore 
considered the maximum limit, and which usually must not be 
attained. 

Rails of Phosphorised Steel.—The only use for which the phosphor- 
ised steel of Marienhiitter and Maxhiitter is fitted is for steel rails. This 
kind of steel is inapplicable, however, to the manufacture of homo- 
geneous steel rails. For this purpose, however, the ingots are rolled 
to covering plates of 40 to 50 mm. thickness, and of the breadth of the 
packet of rails, and under these covers the rails of coarse-grained phos- 
phorised iron are placed, whilst above, a flat bar of fibrous iron is brought 
to form the foot of the iron rail. The coarse-grained iron serves to 
combine the steel head with its basis of fibrous iron. A packet so 
composed endures a welding heat very well, and in rolling it exhibits 
the greatest resemblance to ordinary railway iron. A ‘“ mixed”’ rail 
is thus obtained, very durable when carefully made. The works in 
question guarantee their rails to last for ten years. 

The part played by Phosphorus and Manganese in Steel.—As is well 
known, the phosphorus makes steel cold-short, and diminishes its 
elasticity as regards drawing or bending strain. The author has 
observed that steel prepared by Heaton’s process from phosphorised 
pig can only be very slightly elongated without fracture. Good steel, 
containing 0°45 to 0°60 per cent. of carbon, requires elongation to the 
extent of 9 to 10 per cent. of its original length to break it, whereas 
the steel in question is broken at 3 to 4 per cent. of elongation. The 
stretching of another steel, poor in carbon, which, according to the 
amount present, ought to have suffered ar elongation of from 12 to 20 
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per cent., scarcely attained 3 per cent. The first of these steels con- 
tained 0°25 to 0°38 per cent. of phosphorus, the second 0°38 to 0°50 
per cent. 

A pig-iron containing 0°49 per cent. of phosphorus in ordinary 
working in the converter, gave, without trouble, a steel which could 
be rolled, forged, aud welded, and exhibited a fine homogeneous grain, 
but was too cold-short to be used for axles, railway metals, &c. At . 
Seraing an experiment was tried with a pig which contained 0°69 per 
cent. of phosphorus; the rails could be rolled very well, but the steel 
was as brittle as glass. It is therefore a problem to reduce the 
carbon contained in the phosphorised steel as much as possible, so 
that the brittleness arising from the phosphorus may not be increased 
by the hardness arising-from too much carbon. Phosphorus not 
only diminishes the elasticity of the steel in the cold condition, but 
robs it of its malleability and ductility at a high temperature. 

Phosphorised ingots tear easily under the hammer and between the 
rollers, and then only give good steel, having a pure smooth surface, 
when they contain manganese. This metal exerts a beneficial infiu- 
ence on the steel, making it very ductile and capable of welding. 

It is a well-known fact to the ironmaster that steels containing 
sulphur and phosphorus, and very hard from richness in carbon, may 
be easily welded if they contain sufficient manganese. They will then 
endure a soft white heat. It has been believed that manganese, which 
makes pig iron cold-short, exerts a like influence on steel. This is 
disproved on an examination of the following analyses of manganese 
containing soft steels :— 


Steel for Reffye-guns, from 


Terrenoire. Barroin. 
EEE 0°02 0°05 
ET eT ee ? ? 
Phosphorus........ 0021 0°042 
Manganese ........ 0°24 0°24 
OBO. 00005 cecces 0°29 0°31 


Steel for Railway-metals, from 


Creusot. Rive de Gier. Terrenoire. Seraing. 


Manganese...... 0°55 0°56 0°86 0°65 
Steel for Windlass-aales, from 


Seraing. Seraing. Essen. 


Manganese ...... 2.000 0°60 0°60 0°85 


In short, manganese has the effect of making steels malleable, 
which otherwise would be quite unsuited for rolling, or for purposes 
in which malleability was necessary. 


VOL. XXIX. 


ABSTRACTS OF CHEMICAL PAPERS. 


Removal of Sulphur and Silicon from Pig-iron. 
(Dingl. polyt. J., eexvi, 490.) 


WakRNER’s process consists in running the iron from the blast furnace 
on to a mixture of calcined sodaand chalk. The particles of chalk are 
separated by the melting soda and rise through the iron, with the 
sulphur and silica of which they combine: two layers, of sulphide and 
silicate of calcium respectively, form upon the surface of the iron. 

M. M. P. M. 


The Sulphuretted Organic Colouring Matters of Croissant 
and Bretonniére. (Dingl. polyt. J., ccxv, 363—367.) 


Eacu of the solid dye-wood extracts contains the tannin peculiar to it. 
Gallic acid, the decomposition-product of tannic acid, yields meta- 
gallic acid when heated to about 250°, and Croissant and Bretonniére 
have made use of this reaction in the case of logwood extract, and 
have obtained, with liberation of carbonic acid, a black voluminous 
body insoluble in water, easily soluble in alkalis, precipitated from 
its solution by acids in brown flocks, and giving with different 
metallic salts differently coloured precipitates. The logwood extract 
is decomposed in this way by heating with caustic alkalis to 200°, when 
an alkaline salt soluble in water is formed, of an acid analogous to meta- 
gallic acid. This acid, on addition of an acid or metallic salt, is pre- 
cipitated from its solution. The most important fact is that the alkaline 
solution of this product possesses an uncommonly strong attraction, 
as a dye, for vegetable fibre. If other organic substances be subjected 
to the action of alkalis at a high temperature, as above, an oxalate 
is formed, as is well known. If, however, at the same time sulphur 
be introduced, it either enters into combination with the substance, or 
unites with a portion of the hydrogen of the organic substance, 
forming hydrogen sulphide, which escapes. In either case, and from 
almost all organic substances, new bodies are formed in this manner, 
which fix themselves on vegetable and animal fibres without the need 
of mordants, producing very fast and solid tints. The authors have 
heated in closed vessels a number of the most dissimilar substances 
with sulphide or polysulphide of sodium, and have found in each case 
the correctness and universality of their discovery verified. In the 
front rank were the different dyewood extracts, then saw-dust, humus, 
tannin, paper and wood-cuttings, and next bran, flour, blood, glue, 
animal excrements, urine, woollen and silk fragments, &c. The 
colouring matters formed themselves easily in the shape of a bulky 
and more or less dark-coloured mass, according to the height of the 
temperature used in the preparation and its longer or shorter duration. 
Increase of temperature, within the limits of 200°—300°, and the 
duration thereof, increase the solubility and the beauty of the product 
obtained, and also its capacity of resisting the action of light. All 
these dyes are very hygroscopic, and must therefore be preserved in 
well closed metal boxes, or they would become oxidised and thus 
completely damaged, as an insoluble substance is produced; after four 
or five months’ exposure they become quite insoluble and useless 
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The precaution of using the dye-bath as fresh as possible and ex- 
hausting its contents before leaving it, is thus indicated as the best 
course of proceeding. In a freshly prepared bath the dissolved 
colouring matter has such an attraction for the vegetable and animal 
fibre that the colour may be entirely withdrawn after sufficient time 
has elapsed, and a colourless solution left. 

In making an aqueous solution of the colouring matter, the water 
used should be free from lime, which forms flocculent and almost in- 
soluble precipitates with the dissolved colour. Water containing lime 
should therefore be boiled with soda. The colouring matter is pre- 
cipitated from its solutions by acids, with liberation of carbonic acid 
and sulphuretted hydrogen, the precipitate easily re-dissolving, how- 
ever, in alkaline solutions. Alum and the metallic salts also are 
precipitants; but the most important of them for dycing purposes is 
potassium bichromate, which also acts as an oxidising agent, and the 
precipitates which it gives rise to, with few exceptions, are unaffected 
by most solvents, even boiling caustic leys, so that this salt serves as 
an important agent for fixing the colour on yarn or cloth. The colours 
so fixed are also proof against acids, so that ink-spots may be removed 
from the dyed fabrics by oxalic acid solution of 1 part in 4 parts of 
water without injury to the colours. Chlorine and hypochlorous acid 
destroy the colours very quickly. For silk and woollens it is recom- 
mended either to partly neutralise the bath with acetic acid, or entirely 
to precipitate the colouring matter by means of an acid, wash the pre- 
cipitate, dissolve the latter in ammonia, and dye with this ammoniacal 
solution. 


Colouring Yarns, &c., Blue, without Indigo. 
(Dingl. polyt. J., cexvii, 157.) 


THE materials (yarn, cotton, and woollen goods), are boiled for 1—14 
hours with soda solution, and then with dilute hydrochloric acid ; they 
are washed and dried. 

Potato-starch is boiled with dilute sulphuric acid for six hours, and 
neutralised with soda. The liquid is mixed with wheat-starch, chlor- 
ate of potash, hydrochloride and sulphate of aniline, and chloride or 
sulphate of copper. The goods are immersed in this mixture for a 
suitable time, hung up in a moist place, immersed in dilute caustic 
potash, washed, treated with dilute hydrochloric acid, and washed with 
soap. 

M. M. P. M. 


Use of Artificial Alizarin in Turkey-red Dyeing. 
By P. Romer (Dingl. polyt. J., cexvii, 158). 


AN alumina-bath should immediately follow the oil-bath when artificial 
alizarin is used. This may be made of 50 parts of crystallised alum 
with 15 parts of soda-crystals dissolved in water, so as to stand at 
5° Baume. 

M. M. P. M. 
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Photographic Printing without Silver Salts. 
(Dingl. polyt. J., cexvii, 159). 


Soturion I— 
Uranous nitrate ............ 14 parts 
Cupric BOLD sel weedeees a 
L Bee eerE Ss Pree jae see 100 ,, 


Gelatinised paper is used. The negative, when copied, is developed 
by a solution of— 


Red prussiate of potash ........ 1 part. 
NE os casecccpcdiecscess . 40 parts. 
M. M. P. M. 


Removal of Sodium Thiosulphate in Photography. 
(Dingl. polyt. J., cexvi, 525). 


A commission which was chosen to report upon Newton’s process, 
recommends this method in preference to all others. The method 
consists in bringing the photograph (upon paper) from the fixing-bath 
into a bath containing 160 parts of water, 1 part of lead acetate, and 
2 parts of acetic acid, and then washing it with water. After the 
fourth washing, not a trace of the thiosulphate could be detected. 

M. M. P. M. 


Technical Uses of Salicylic Acid. By R. WaGner 
(Dingl. polyt. J., cexvii, 136—138). 


Ir a concentrated aqueous solution of salicylic acid be applied to fresh 
meat and the meat be then placed in well-closed vessels, it will remain 
perfectly fresh for a long period. This solution is also very useful in 
the manufacture of sausages and such foods. Butter containing a 
little salicylic acid will remain fresh for months even in the hottest 
weather. The same acid prevents the moulding of preserved fruits. 
In the manufacture of vinegar, this acid is of great utility. 

The addition of a little salicylic acid renders glue more tenacious. 
The acid also prevents decomposition in gut and parchment during 
their manufacture. ; 

Skins to be used for making leather do not undergo decomposition 
if steeped in a dilute solution of salicylic acid. 

Weaver's or bookbinder’s glue, and other allied substances, may be 
preserved for a long period by treating them with a solution of this 
acid. 

Albumin may be preserved by the same means. 

This acid is a very delicate test reagent for iron. 

The methyl-ethyl and amyl ether of salicylic acid are used as per- 
fumes. The calcium salt, on keeping and distilling with water, yields 
a liquid which has a strong odour of roses. 

M. M. P. M. 
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PAPERS READ BEFORE THE CHEMICAL SOCIETY. 


XIX.—Narcotine, Cotarnine and Hydrocotarnine. Part IV. On Ozy- 
narcotine, a new Opium educt, and its relationships to Narcotine and 
Narceine. 


By G. H. Becxert and C. R. AtperR Wricut, D.Sc. Lond., Lec- 
turer on Chemistry in St. Mary’s Hospital Medical School. 


§ 1. Isolation of Oxynarcotine. 


Durine the preparation and purification of narceine from opium 
liquors, an indistinctly crystalline mass is often left undissolved on 
boiling the partially purified narceine with water; a quantity of this 
material was obligingly given to us for investigation by Messrs. Mac- 
farlan and Co. of Edinburgh, to whom we are further indebted for 
the narceine used in the experiments subsequently described; the 
results of our experiments tend to show that this crude product con- 
tains a new opium alkaloid, bearing to narcotine the relationship of 
berzoic acid to benzoic aldehyde, which new base we therefore propose 
to term oxynarcotine. 

The crude material sent yielded to boiling water a large quantity of 
naréeine, but it was found impossible to obtain anything like a com- 
plete separation of that substance by this means; the mass was there- 
fore dissolved in just as much hot dilute sulphuric acid of known 
strength as was required to dissolve all the bases present (about 3—4 
equivalents of acid); and the solution, filtered from undissolved 
humus, &c., was neutralised, whilst still hot, by addition of exactly as 
much soda-solution as would saturate the acid employed. A thick 
magma of paper-pulp-like crystals was thus precipitated: after cooling 
and standing some hours, these crystals were drained and boiled with 
successive small quantities of water; much narceine was thus dissolved 
out, whilst sandy crystals of nearly pure oxynarcotine were finally 
left undissolved ; the aqueous liquors thus obtained deposited on cool- 
ing crystals resembling paper-pulp, which, on again treating with 
boiling-water, mostly dissolved, leaving, however, a few more sandy 
crystals. All the mother-liquors obtained were methodically treated 
by evaporation, crystallisation and boiling the drained paper-pulp- 
like crystals with water, until finally an almost complete separation of 
narceine and oxynarcotine was effected. 

These sandy crystals were found to retain minute traces of narceine 
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capable of being dissolved out by long-continued boiling with alcohol ; 
the alcohol filtered boiling deposited on standing gritty crystals of 
oxynarcotine with a little of the feathery crystals of narceine, the 
latter being readily dissolved by hot alcohol, the former only very 
sparingly. To make sure that no narceine was retained by the sandy 
crystals, even after this boiling with alcohol, they were dissolved in 
hydrochloric acid, and the recrystallised hydrochloride precipitated by 
addition of a small excess of caustic potash to the hot solution ; nar- 
ceine is very readily dissolved by alkalis, oxynarcctine only to a 
lesser extent. The following numbers were obtained after drying at 
100° for several hours. 

A. Sandy crystals not purified by alcohol, 0°2850 gram gave 
06410 CO, and 0°1560 H,0. 

B. Sandy crystals boiled several times with alcohol; undissolved 
portion 0:2940 gave 0°6605 and 0°1605 H,0. 

C. Sandy crystals boiled several times with alcohol; gritty crystals 
from alcoholic filtrate freed from narceine by several boilings with 
small quantities of alcohol ; 0°2750 gave 0°6140 CO, and 0°1430 H,0. 

D. Sample precipitated by potash from hydrochloride, well boiled 
with alcohol and dried at 110°: 0°3865 gave 0°8700 CO, and 02060 
H,0 ; 0°7790 burnt with soda lime gave 0°1620 platinum. 

E. D recrystallised from alarge bulk of alcohol and dried at 110°: 
0°2580 gave 0°5770 CO, and 0°1370. 

F. Sample prepared like D from a specimen of hydrochloride that 
had been recrystallised and pressed: 0°3965 gave 0°8890 CO., and 
0°203 H,0. . 

These numbers will agree (like those given below for the chloride and 
the platinum salts) fairly well with either of the three formule, 
C22.H23NO;,C2H2;NO, or C23H2;NOz, but on the whole they agree best 
with the first, which is moreover shown to be the true formula by the 
nature of the decomposition-products of the base (vide § 2). 


Calculated. Found. Mean. 

: A. B. C. D. E. F. 
Cog....+-2-. 264 6154 61:34 61:27 60°89 61°38 60°99 6115 61:17 
er 23 5:36 §=66:08 607 578 592 590 5°68 5°90 
ee 14 3°26 —- — — 2°45 a oe 2°95 
CRiecesessss 198 3904 — — — — — — *29°98 
CosHosNOs... 429 100-00 100-00 


When oxynarcotine is dissolved in hot water containing 4 to 5 
equivalents of hydrochloric acid, pulpy crystals form on cooling, con- 
taining (after well pressing in filter paper) C22.H.,;NO,,HCI,2H,0. 

10700 gram of crystals dried in filter paper lost at 100° 0:0885 
gram = 8:27 per cent. 


* By difference. 


A iit it es 
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08820 gram of crystals dried in filter paper lost at 100° 00770 
gram = 8°73 per cent. 

Calculated for the above formula, 7:17 per cent. 

0°3115 gram of salt dried at 100° gave 0°6490 CO, (H,0 lost). 


02930 “ e . 0°6140 CO, and 0°1515 H,0. 
09805 : a »  0°2970 AgCl. 
1:3170 2 . » 04025 ,, 

Calculated. Found. 
ee ee 264 56°72 56°82 57°15 
Pbiwevdadeee 24 5°15 i 5°74 
oP heebeciese 35°5 7°63 7°50 7°56 
dvds deisue 14 3°01 — — 

Cin ssetedee 128 27°49 — —_— 


CxH»,NOs.HCl 465°5 100°00 
The platinum salt, dried at 100°, gave the following numbers :— 
From sample D: 0°4780 gram gave 0°7365 CO, and 0°1900 H,0. 


si A: 0°3730 i 0°5760 ~ 01540 ,, 
D: 0°9445 - 0°1450 Pt. 
E: 0°6820 m= 0°1050 Pt. 
Calculated. Found. 
Carbon ...... 41°55 42°03 42°11 
Hydrogen.... 3°78 442 4°58 
Platinum .... 15°55 15°35 15°40 


Oxynarcotine forms minute, micaceous, sandy crystals, very sparingly 
soluble in water and in alcohol, even when boiling, and crystallisable 
without changing in gritty crystals from large bulks of either men- 
struum ; both kinds of crystals are very dissimilar from those of 
narceine, but are not at all unlike those of narcotine prepared by 
precipitation from a hot solution of the hydrochloride, and by crys- 
tallisation from alcohol respectively. It differs from narcotine in being 
partially dissolved by boiling water, and in being but sparingly soluble 
in boiling alcohol, and practically insoluble in benzene, ether, and 
chloroform. Fixed alkalis and their carbonates added to concentrated 
solutions of its salts precipitate it, but with more dilute solutions no 
precipitate is formed till after standing some time, whilst the base 
appears to be somewhat soluble in.alkalis. 

Like narcotine and narceine hydrochlorides, oxynarcotine hydro- 
chloride breaks up in contact with hot water into hydrochloric acid 
and more basic salts; thus, a specimen of the hydrochloride examined 
above, when recrystallised from 50 parts of hot water, gave feathery 
crystals, of which 0°8540 gram dried at 100° gave 0°0570 AgCl. 
Cl = 1°65 per cent. 

212 
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On recrystallising these from boiling water, sandy crystals were 
left undissolved, whilst the second crop of crystals gave these 
numbers. 

0°7170 gram dried at 100° gave 0°0315 AgCl. Cl = 1:08 per cent. 
5C»H,;NO, . HCl and 70,H2,;NO, . HCl, require respectively 1°63 and 
1:16 per cent. of Cl. 

The crude product obtained by Messrs. Macfarlan and Co., and 
examined by us as above described, was examined some few years ago 
by Herr Ludwig Mayer (Proceedings of the Phil. Soc., Glasgow, 
1871), who, however, does not appear to have succeeded in obtaining 
the new base present in a state of perfect purity, to judge from his 
analytical figures, and his statement that his product, though virtually 
insoluble in ether, communicated to it a blue fluorescence ; Mayer 
found in the free base: carbon, 59°46, 59°72; hydrogen, 5°95, 5°98; 
nitrogen, 2°79; and in the platinum salt: carbon, 39°93, and hydrogen, 
4°62, the percentage of platinum not being determined: from these 
numbers Mayer deduced the formula, C.,;H2NO,, the platinum salt 
dried at 100° being viewed as (C.;H2NO.,HCl).PtCl,. 4H,0 (!). 
Without doubt this substance was simply oxynarcotine, retaining some 
narceine and a trace of resinous decomposition-products, &c., giving 
the fluorescent property. 


§ 2. Action of Oxidising Agents on Oxynarcotine. 


When narcotine is treated with oxidising agents, the first decom- 
position takes place (Part I of these researches, this Jowrnal, 1875, 
573) in accordance with the reaction :— 


Cx» HNO, + H,0 = CHO; + C,.H,;NOs, 


opianic acid and hydrocotarnine resulting, and the latter becoming 
oxidised to cotarnine, C,,H,;NO3, whilst still nascent; by a parallel 
reaction it might be anticipated that oxynarcotine would split up, 
forming ultimately either opianic acid and an oxycotarnine, C,,.H,;NO,, 
or hemipinic acid and cotarnine; of these the latter is the final change 
taking place, the equation — 


CxH»NO,g + H2O = CywHwO. + CieHisNO;, 


consequently representing the first change that occurs, 

In order to make sure that the hemipinic acid thus produced did 
not result from the oxidation of opianic acid first formed, an oxidizer 
was necessary, which, although capable of splitting up narcotine and 
oxidising hydrocotarnine, should yet be incapable of oxidising opianic 
acid to hemipinic acid : ferric chloride has been shown by Matthies- 
sen and Wright (Phil. Trans., 1869, 667) to be such an agent, but 
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to make sure that no appreciable quantity of hemipinic acid is really 
formed by the action of this body on narcotine, the experiments of 
Matthiessen and Wright were repeated. Narcotine hydrochloride 
was boiled with ferric chloride for about 12 hours, and the cooled 
liquid well shaken with ether; on evaporation the ether left a large 
quantity of opianic acid, which was recrystallised from boiling water : 
after drying at 100°, 0°2520 gram gave 0°5285 CO, and 0°1080 H,0. 

Calculated. Found. 

57°14 57°19 

4°76 


100-00 


The mother-liquors of the sparingly soluble opianic acid were neu- 
tralised with ammonia, filtered, and evaporated down to dryness on 
the water-bath ; water then took up from the residue of opiammone 
only a very minute amount of an ammonium salt, capable of precipi- 
tating ferric chloride, silver nitrate, and lead acetate: the amount of 
this substance only just sufficed to give these qualitative reactions on 
watch-glasses, and the hemipinic acid present (if that acid were 
actually present), certainly did not amount to anything like 1 per cent. 
of the opianic acid formed. Jt may hence be fairly concluded that 
narcotine does not form any considerable quantity of hemipinic acid 
by oxidation with ferric chloride, and a fortivri, that opianic acid when 
not nascent is not appreciably oxidised by that agent; whilst, as 
Matthiessen and Wright have shown, narcotine forms practically 
the theoretical quantity of opianic acid on long-continued boiling with 
ferric chloride. 

On carrying out the same experiment with oxynarcotine, nothing 
but hemipinic acid could be isolated from the ethereal extract; the 
acid extracted yielded, on neutralisation with sodium carbonate, a 
sodium salt, which was precipitated by lead acetate ; the filtrate yielded 
no trace of opianic acid on treatment with sulphuretted hydrogen and 
agitation of the acidulated fluid with ether; from the lead precipitate 
there was obtained, by means of sulphuretted hydrogen, an acid re- 
sembling hemipinic acid in all respects, giving the same qualitative 
reactions, fusing with loss of water at 180°—181° (water of crystalli- 
sation having been previously expelled at 100°), and forming proto- 
catechuic acid on fusion with potash and methyl-norkemipinic acid on 
boiling with hydriodic acid. (Part 11].) The silver-salt gave these 
numbers— 

04085 gram gave 0°2025 Ag = 49°57 per cent. 
Calculated for CypH;Ag,0, = 49°09 in 
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In order to prove that cotarnine was also formed during the action 
of ferric chloride on oxynarcotine, the liquo‘s left after treatment with 
ether were precipitated by excess of sodium carbonate, and the filtrate 
acidified with hydrochloric acid and kept in contact with zinc for a 
couple of days, so as to transform any cotarnine present into hydro- 
cotarnine ; finally, ammonia in excess was added, and the whole 
agitated with ether, which dissolved out a base resembling hydrocotar- 
nine in all respects: the crude base left on evaporation of the ether 
did not crystallise readily ; but on conversion into hydrochloride, crys- 
tallisation and expression of the latter, and finally treatment of the 
pressed crystals with ammonia and ether, pure hydrocotarnine was 
obtained, crystullising from ether in the characteristic way, the crystals 
melting at 54°. The platinum salt gave these numbers— 


0°2475 gram gave 0°0555 Pt = 22°42 per cent. 
Calculated for (C,.HisNO;.HC1).PtCl = 23:11 “ 


On heating with sulphuric acid, the base gave the series of colours 


characteristic of hydrocotarnine. 
It may be inferred from these results that if the structural formula 


of narcotine be 


COH 
{Cu Hu(CH)NO,}~CO—CaHi O.CH, 
O.CH; 
that of oxynarcotine must be 
CO.OH 
i {Cu Bf,(OHJNO,}-—CO—-C.H.4 O.GH 
i} 0.CH; 


i.e., narcotine is the aldehyde of oxynarcotine, which possesses a com- 
| plex character, being both carboxyl acid and ammonia-base at the same 
| time, the basic characters, however, considerably predominating. It 
hence seems highly probable that oxynarcotine may be, not a proximate 
constituent of opium, but only an alteration-product of narcotine, 
formed by atmospheric oxidation during the process of morphine ex- 
traction. 

By the action of other oxidising agents on oxynarcotine, a similar 
result appears to be produced; thus manganese dioxide and sulphuric 
acid form hemipinic acid, isolable by extraction with ether and washing 
the ammonia salt with a little alcohol. On heating oxynarcotine to 
140°—150° in a sealed tube with water for 15—20 hours, the base 
became much charred and decomposed; no trace of either meconin, 
opianic acid, or hemipinic acid, and no solid alkaloid soluble in ether 
could be obtained from the product: hence it would seem that, under 
the influence of water alone, oxynarcotine does not break up as readily 
as narcotine, the latter forming in this way hydrocotarnine and opianic 
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acid (Part I), which latter becomes reduced to meconin by the action 
of the products formed by the further partial decomposition of the 
hydrocotarnine. 


§ 3. Action of Oxidising Agents on Narceine. 


The peculiar instability in presence of hot water of the salts of nar- 
cotine, oxynarcotine, and narceine, seems to indicate an analogy between 
the structures of the three bases, which is further confirmed by an 
observation made by us some time ago, that on fusing narceine with 
caustic potash, protocatechuic acid is formed (vide §4). The solu- 
bility of narceine in water, and especially in alkaline solutions, tends 
to show that this base rather approximates to oxynarcotine than to 
narcotine in structure, a view completely borne out by the following 
experiments :— 


(A.) Action of Sulphuric Acid and Potassium Dichromate on Narceine. 


When narceine is dissolved in about 100 parts of boiling water and 
potassium dichromate is added, little or no action ensues, and no appre- 
ciable reduction of the latter takes place ; but if sulphuric acid be also 
added in sufficient quantity to saturate the oxides of potassium and 
chromium formed by the reduction of the dichromate, a large amount 
of reduction is at once manifest (the liquid being hot), and carbon 
dioxide escapes; when rather more than two parts of dichromate to 
one of narceine are used (about 10 equivalents of available oxygen to 
1 of alkaloid), and the whole boiled, after addition of the sulphuric 
acid, for half-an-hour, a green liquid is obtained from which ether 
extracts an acid identical with the hemipinic acid obtainable from nar- 
cotine and from oxynarcotine by oxidation; the yield of this acid is 
about 10 per cent. of the alkaloid used (56 per cent. should be obtained 
if the reaction were such that one proportion of narceine gives one of 
hemipinic acid), or about 18 per cent. of the theoretical quantity. 
The acid was obtained pure by distilling off the ether from the ex- 
tract, converting the residue into ammonia salt, evaporating this to 
dryness, and washing the crystalline salt with alcohol, whereby some 
tarry impurities were washed away, and finally shaking the acidified 
salt solution with ether; by spontaneous evaporation crystals formed, 


of which, when dry— 


0°7870 gram lost at 100° 0°1085 gram = 13°78 per cent. 
CoH O¢,2H,0 requires 13°74 ” 
0°3145 gram of dried product gave 0°616 CO, and 0°1340 H,0. 


BECKETT AND WRIGHT ON 


Of the silver salt prepared by precipitation and washing— 


0°5585 gram gave 0'2740 Ag Ag = 49°06 per cent. 
Calculated for Cy H,Ag.0. 49°09 ‘is 


After drying at 100°, the acid fused completely at 182°—183°, 
evolving water in so doing (the same temperature was found for a 
specimen of pure acid from narcotine examined simultaneously). 
When heated to 180° for some time, 0°4505 gram of acid dried at 
100°, lost 0°0360, and the residue, after crystallisation from absolute 
alcohol, corresponded absolutely in all properties with hemipinic 
anhydride from narcotine ; 0°1990 gram gave 0°4220 CO, and 0:0730 
H,0. 

Loss at 180° calculated for the reaction— 


CyoH.O, — H.O0 + C,)H,0; = 7°97 per cent. 
Observed loss 7°99  ,, 


Calculated. Found. 
120 57°69 57°83 
& 3°85 4°07 
38°46 -—— 


208 100-00 


This hemipinic anhydride from narceine melted at 166°—167°, exactly 
at the same temperature as that observed with a specimen from nar- 
cotine, examined simultaneously. 

The hemipinic acid from narceine, when heated with hydriodic acid, 
gave rise to a product which, like methyl-norhemipinic acid (this 
Journal, xxi, 262), gave a blue coloration with ferric chloride; when 
fused with caustic potash at 230°—240°, it gave rise to protocatechuic 
acid; its ammonia-salt precipitated lead, silver, and ferric solutions in 
just the same way as that from narcotine. 

The chromic liquors from which the hemipinic acid had been ex- 
tracted by ether, were precipitated by potassium carbonate; the 
filtrate was distilled with caustic potash, whereby a volatile base was 
expelled; this was received in hydrochloric acid, and the solution 
obtained was evaporated to dryness and treated with absolute alcohol ; 
methylamine hydrochloride dissolved, the platinum-salt of which 


NARCOTINE, COTARNINE, AND HYDROCOTARNINE. 469 


(after several further treatments of the hydrochloride with alcohol to 
separate ammonium chloride), gave these numbers— 


0°7530 gram gave 0°3120 Pt = 41°44 per cent. 
Calculated for (CH;.NH;.HCl),.PtCl, 41°60 - 


Nothing fit for analysis could be obtained from the potash-solution 
left after distilling off the volatile bases, and no organic substance was 
present in the precipitated chromic oxide. 

This formation of methylamine, as well as hemipinic acid, possibly 
points to the existence of three methyl-groups in narceine (as in nar- 
cotine), the third being on the nitrogenous side of the compound, 
and the other two being connected with the benzene nucleus. 


(B.) Action of Ferric Chloride on Narceine. 


On treating this alkaloid in the same way as the narcotine and oxy- 
narcotine above described, no discernible trace of upianic acid was 
formed, but instead, a considerable proportion of hemipinic acid, the 
ferric chloride being simultaneously reduced. The absence of opianic 
acid was proved by the fact that, after precipitating as lead salt the 
hemipinic acid from the liquid obtained by extracting with ether, 
evaporation, and neutralisation with soda, the filtrate yielded nothing 
to ether after freeing from lead by sulphuretted hydrogen and acidu- 
lation. (Opianate of lead is soluble in water.) 

The hemipinic acid obtained from the lead precipitate melted at 
180°—181°, gave the reactions of hemipinic acid, and formed a silver 
salt, of which— 


0°5105 gram gave 0°2505 Ag = 49°07 per cent. 
Calculated for C,H,Ag,0, = 49°09 


” 


(C.) Action of other Oxidisers and of Water on Narceine. 


When narceine is boiled with manganese dioxide and sulphuric acid, 
hemipinic acid is formed, but only in small quantity ; after conversion 
into ammonium salt and washing with alcohol, a silver salt was ob- 
tained, of which— 


0°2180 gram gave 01080 Ag = 49°54 per cent. 
Calculated for CyH,Ag.O, = 49°09 7 


When an aqueous solution of narceine is mixed with potassium per- 
manganate, the latter is more or less rapidly decolorised according to 
the temperature, and a brown manganese hydrate falls; the filtrate, 
when acidified and agitated with ether, yields some tarry non-crystal- 
line matter, with a little hemipinic acid, recognised by its qualitative 
reactions. 
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When narceine is heated to 140°—150° for 15—20 hours with water 
in a sealed tube, it chars and becomes decomposed, but does not form 
either meconin, opianic acid, or hemipinic acid, nor any solid base 
soluble in ether; a trace of methylamine, however, is thus formed. 


The foregoing results are readily symbolised if to narceine be attri- 
CO.OH 
buted the structural formula (CsHtsNO,)~CO—Cad ae dif- 
: 3 
fering from that of oxynarcotine only in the character of the nitro- 
genous radicle; the formation of hemipinic acid and the non-formation 
of opianic acid from it by oxidation can thus readily be accounted for. 
All attempts to trace cut what becomes of the nitrogen of the narceine 
during oxidation have proved failures; the base, C,3H.:NO,, which 
may be supposed to be the hydrocotarnine’ correlative in the narceine 
series, and which, together with hemipinic acid, is doubtless first pro- 
duced by the reaction— 
CO.OH 
(C,sH»NO,) — CO — cad 0.68 + H,O = C,;HzNO, + 
O0.CH; 


CO.OH 
ON Gon 
O.CH; 


apparently much more readily resinized and otherwise altered than 
hydrocotarnine, so that as yet we have not succeeded in obtaining 
either it or its alteration-products in a fit state for analysis; no base 
analogous either to cotarnine or to hydrocotarnine could be obtained 
from the product of the oxidation of narceine by manganese dioxide, 
and sulphuric acid, the only substance obtainable in a state of sufficient 
purity for examination being a small quantity of unchanged narceine. 

It may be noticed in passing that the formule attributed to narco- 
tine, oxynarcotine, and narceine in these papers bear a close relation- 
ship to those of the unnamed products obtained by us, by acting on 
morphine and codeine with bibasic acids, e.g., succinic and camphoric 
acids. (This Journal, 1875, 689.) Employing the empirical formule 
of morphine and codeine for simplicity’s sake, these new bases may be 
written :— 


(Cy;HisNO;) - CO — Y — CO.OH morphine derivatives, 
and (CjsHa»NO;) — CO — Y — CO.OH codeine derivatives, 


Y standing for the bivalent radicles C,H, and C,H, in succinic acid 
C;H,(CO.OH)., and ecamphoric acid C.sHy(CO.OH), respectively. 
Writing Y also for the bivalent radicle CsH:(O.CH;). of opianic acid, 
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CxH,(0.CH3): { a and hemipinic acid, C,H,(O.CH,),(CO.OH), 


narcotine, oxynarcotine, and narceine will be respectively written :— 


(C,,H,,N Os) = CO — = — COH 
(CHyNO;) — CO - Y — CO.OH 
and (C,;H»NO,) — CO — Y — CO.OH. 


There is, however, this difference between the morphine and codeine 
derivatives referred to, and the three opium-bases narcotine, oxynar- 
cotine, and narceine, that, whilst the formule of the former may be 
still further dissected (in accordance with the reactions whereby the 
bodies are generated), thus :— 


(C,;HiNO,) —_ O = CO — = — CO.OH, 
and (C,H»NO.) — O — CO — Y — CO.OH, 


there is no evidence as yet that such further dissection is appro- 
priate in the case of the latter three bases; i.¢., there is no evidence 
that a linking O-symbol may be interpolated between the nitrogenous 
radicle and the CO—Y— group in the case of these three substances ; 
and hence it does not necessarily follow that narcotine, oxynarcotine, 
and narceine should be capable of synthesis from hydrocotarnine and 


opianic acid, hydrocotarnine and hemipinic acid, or the as yet not 
isolated base C,;H.,NO, and hemipinic acid, by the reactions— 


CyHisNO; + CHO; H,O0 + C.,H.;NO; 
CyHisNO; + CoH Og H,0 + UCx»H.,NO, 
Cys3HaNO, + CwHwO, = H:O + Cy3Ha»NO, 


although it is by no means improbable that such may be the case under 
suitable conditions. Experiments with a view to such syntheses are 
now being commenced. 


§ 4. Action of Potash on Narceine. 


In the hope of possibly obtaining the hypothetical base C,;H»NO, 
from narceine by the action of alkaline solutions (just as the morphine 
and codeine derivatives above alluded to reproduce these bases together 
with succinic or camphoric acid when subjected to similar treatment), 
narceine was boiled for varying periods with very dilute caustic 
potash, and potassium carbonate solutions: the desired end was not 
attained, but a minute quantity of a new body was obtained apparently 
closely related to narceine. Ammonia and methylated ammonia were 
expelled during the boiling, and were collected by reception in dilute 
hydrochloric acid, and separated by absolute alcohol after evaporation 
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to dryness. In-this way platinum salts were finally obtained, giving 
the following numbers :-— 


Ammonia platinum salt from hydrochloride insoluble in alcohol 
0°2040 gram gave 0°900 Pt = 44°11 per cent. 
Calculated for (NH,Cl),PtCl, 44°24 - 

Trimethylamine platinum salt from one experiment 0°7580 gram 
gave 0°2860 Pt = 37°73 per cent. 

Calculated for {N(CH;),;HCl},PtCl, = 37°24 per cent. 

Dimethylamine platinum salt from another experiment 0°3775 gram 
gave 0°1320 CO., and 0°1120. 

06980 gram gave 0°2750 Pt. 


Calculated for {N(CH;)2H,Cl}2PtCly. Found. 
9°54 
3°29 

Platinum ' 39°39 

From these figures it results that no pyridine or other analogous 
volatile bases were formed. The production of trimethylamine seems 
to confirm the notion arrived at in § 3 (A), that narceine, like nar- 
cotine, contains three CH; groups, and hence that the hypothetical 
base C,;H2,NO, will be found to possess the formula C\.Hi,(CH;)NO,; 
analogous to hydrocotarnine, C,,H,,.(CH;) NOs. 

The only product that could be obtained in a fit state for examina- 
tion from the potash-liquors was a kind of weak acid; this was sepa- 
rated by acidulating and agitating with ether; on agitating the ethereal 
extract with potash, and adding hydrochloric acid to the alkaline 
liquid thus obtained, tarry flakes were precipitated ; after recrystallisa- 
tion from boiling alcohol two or three times, this substance formed 
minute white crystals fusing at 2]0° with slight decomposition in a 
capillary tube; if kept at 200°—205° for a few minutes it became 
darker in colour, and melted some degrees below 210° ; it was sparingly 
soluble in cold and hot water and in cold alcohol, tolerably readily in 
hot alcohol and in ether; the solution had an acid reaction; the 
following numbers were obtained :— 

0°3035 gram dried ai 100° gave 0°6990 CO, and 0°1430 H,0. 
0°1930 ” *” ” 04375 ,, ,, 0°0920 ,, 
0°2580 » ” - 05865 ,, ,, 01240 _,, 
0°6300 burnt with soda-lime gave 0°1140 Pt. 


Calculated. Found. Mean. 
62°58 62°82 61°81 62°00 62°21 
5°22 5°24 5°30 5°34: 5°29 
3:17 a 2°57 — 2°57 
29°03 = “= —- — 

Cx2H»NOs.. 441 100°00 
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These numbers agree better with the formula C,,;H,,;NO, than with 
any other equally probable formula; a result borne out by the follow- 
ing values obtained with the lead and mercuric salts precipitated by 
adding lead acetate and mercuric chloride respectively to a weak 
alcoholic solution of the acid. 


01240 gram of lead salt gave 0°0415 PbO. Pb = 31°05 per cent. 
Calculated for C.;H.,PbNOs 32°04, 

05900 gram gave 0°2210 HgS Hg = 32°29, 
Calculated for C.,H.,HgNO, 31°29 _—séi,, 


The yield of this substance from narceine was very small; only 
enough for the above analyses was obtained from about 100 grams of 
alkaloid ; and as this was worked up in several different portions, the 
crystals ultimately obtained in each case were probably not absolutely 
pure owing to the small quantities dealt with. Admitting the above 
formula to be correct, this acid may be regarded as formed from 
narceine by the removal of the elements of water and of hydrogen :— 


C.,H2NO, —_ H,0O —_ 2H, — C.3H.3N Os. 


Concerning its actual structure no clue was obtained, except that 
by fusion with caustic potash it yielded a small amount of an acid 
giving all the reactions of protocatechwic acid; on treating narceine in 
the same way, keeping the semi-fused alkaloid well stirred up with 
the potash at a temperature of 230°—240°, a somewhat larger amount 
of this acid was obtained ; after extraction by ether from the acidulated 
fused mass, and crystallisation from water (after decolorisation by 
animal charcoal) the following numbers were obtained :— 


0'4530 gram lost at 100° 0°0480 gram = 10°59 per cent. 
Calculated for C;H,O,,H.O 10°47 —,, 


0'2735 gram of substance dried at 100° gave 0°5455 CO, and 0°1035 
H,0. 
Calculated. Found. 
54°54 54°39 
3°90 4°20 
41°56 — 


100°00 


The dried substance melted at 197° (corrected), and on heating with 
pumice stone furnished a distillate of pyrocatechin, which, after 
crystallisation from benzene fused at 100°, gave the qualitative reac- 
tions of pyrocatechin, and gave the following numbers :— 


0'1290 gram gave 0°3085 CO, and 0-073 H,O. 
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Calculated. Found. 
ee 72 65°45 65°22 
A he iNet 6 5°46 6°29 
a ii cine 32 29°09 — 
C,H,O2.... 110 100°00 


It deserves special notice that this production of protocatechuic 
acid from narceine by fusing potash is not visibly preceded by the 
formation of methyl-normeconin, as is the case with narcotine (Part III). 
Various experiments at lower temperatures made with a view to obtain 
the substance proved fruitless. This negative result is precisely what 
ought to be found if narcotine and narceine differ in that the one 
contains COH as a lateral benzene radicle, and the second CO.OH in 
the same position: narcotine first forms opianic acid, the aldehydic 
character of which allows of the formation of meconin, and hence of 
methyl] normeconin, which finally becomes converted into protocatechuic 
acid; whilst narceine first forms hemipinic acid, which cannot be 
reduced to opianic acid or to meconin, and hence can form no methy!- 
normeconin, although by the continued action of potash it becomes 
converted into protocatechuic acid. 


XX.—COMMUNICATIONS FROM THE LABORATORY OF 
THE LONDON INSTITUTION. 


On the Action of Potassic Sulphite on the Haloid Derivatives of Phenol. 
By Henry E. ArmstroneG and Grorce Harrow. 


Ir is well known that many haloid derivatives are converted by the 
action of the alkaline sulphites into the corresponding sulpho-salts, 
iodethane, for example, furnishing the sodic salt of ethanesulphonic 
acid when digested with sodic sulphite : 


C.H,I + SO,Na, = C,H;.SO,Na + Nal. 


This reaction had not hitherto been extended to any of the so-called 
aromatic derivatives, but it appeared likely to us that it would be 
feasible when applied to the haloid derivatives of phenol. 

We therefore examined the behaviour of potassic sulphite with 
trichlorophenol, our desire being (admitting a reaction to take place) 


rf 
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to ascertain the order in which the chlorine atoms were displaced by 
the SO;K group, or, in the language at present in vogue, trichloro- 
phenol being a diorthochloroparachlorophenol, which of the atoms of 
chlorine will be first displaced by the sulpho-group—that in the para- 
or one of those in the ortho-positions; and if the latter, will the 
second atom of chlorine in the ortho-position or that in the para- 
position be displaced by a second sulpho-group ? 

The action of potassic sulphite on trichlorophenol takes place at 
about 170°. In our experiments about 5 grams of the trichlorophenol 
were sealed up in each tube with about 15 c.c. of a saturated solution 
of potassic sulphite; after heating for about 6 hours to 170°, about 
one-half had disappeared, and usually after heating the residue with a 
similar quantity of sulphite solution, the whole, or almost the whole, 
was acted upon. The tubes when cold are filled with crystals of the 
sulpho-salts produced, the liquid containing little but potassic chloride 
and unused sulphite. 

On recrystallising the crystals from water, we obtained first a mix- 
ture of potassic dichlorophenolsulphonate and chlorophenoldisulpho- 
nate, as shown by the following analysis, and the results obtained on 
nitration, which are given below. 

‘3965 grm. of salt dried at 160° gave ‘1595 grm. K,SO,, that is 
18:06 per cent. K. 

C,H,.Cl,OH.SO;K requires 13°91 per cent. K. 

C;H.CiIOH.(SO;K). ,, 214. 

On allowing the filtrate to evaporate spontaneously, the pure disul- 
pho-salt separated in groups of transparent prismatic crystals of the 
composition C,H,Cl.0H.(SO;K), + 3H,0. 

3625 grm. salt dried at 160° gave 1756 = 21°7 per cent. K; 
theory rojuires 21°4. 

In order to ascertain the nature of the sulpho-salts produced, the 
mixture of mono- and disulpho-salt, and the pure disulpho-salt was 
then carefully submitted to the action of nitric acid, the previous 
experiments of one of us having shown that the chlorophenolsulphonic 
acids are all characterised and readily distinguished by their nitration- 
products.* A mixture of equal weights of acid (sp. gr. 1°42) and 


* The dichlorophenolsulphonic acid prepared from ordinary dichlorophenol (OH : 
Cl: Cl = 1: 2: 4) is very readily decomposed by nitric acid, and enturely converted 
into dichlororthonitrophenol. Its potassic salt is only slightly soluble in cold water, 
although readily soluble in boiling water ; it crystallises in groups of long, transpa- 
rent, prismatic crystals of the composition, CsH,Cly.OH.SO;K + }H,O. On the 
addition of baric chloride to a solution of the potassic salt, the baric salt is precipi- 
tated in the form of white glistening scales; it crystallises from a hot saturated 
solution on cooling in short almost transparent prisms concentrically arranged. This 
salt is difficultly soluble even in boiling water ; its composition is represented by the 
formula (C,H;Cl,SO,),Ba + H,0. 


i 


476 ARMSTRONG AND HARROW ON THE ACTION OF 


water was employed, the sulpho-salt being gradually added to the well 
cooled mixture ; after standing several hours, the product was filtered 
off, washed with cold water, dried and extracted with hot anhydrous 
alcohol. 

The substance extracted by alcohol from the nitration-product of the 
mixture of sulpho-salts was easily recognised as pure dichlorortho- 
nitrophenol, both by its melting point (121°) and the characteristic 
appearance of its potassium derivative. The portion insoluble in 
alcohol was found to be a potassic nitrochlorophenolsulphonate, and 
was converted by gently warming with nitric acid into diorthonitro- 
parachlorophenol melting at 80°5°. The same nitrochlorosulpho-salt 
was obtained as sole product on nitrating the chlorophenoldisulphonate. 
The residues left on evaporating the filtrate from the disulpho-salt, 
and the liquid in the tubes, gave mixtures of the two above-mentioned 
nitro-products when carefully treated with nitric acid. 

The formation of an orthonitrophenol derivative by the displacement 
of the sulpho-group in the sulpho-salt by NO., and of a diorthonitro- 
phenol derivative from the disulpho-salt proves, however, that diortho- 
parachlorophenol is convertible by the action of potassic sulphite into 
dichlorophenolorthosulphonate and chlorophenoldiorthosulphonate suc- 
cessively ; .c., the two atoms of chlorine in the ortho-positions are 
more readily displaced than that in the para-position. 

We have not yet succeeded in displacing the third atom of chlorine 
in trichlorophenol by the SO;K group by heating with potassic sul- 
phite, but do not doubt that it is possible. Potassic dichlorophenol- 
orthosulphonate, however, is readily converted into the chlorodisulpho- 
nate by the action of potassic sulphite at 170°. 

The mono- and dichlorophenols enter into action with potassic 
sulphite at about 190°—200°, and furnish sulpho-salts which we pro- 
pose to examine later on. 

Tribromophenol differs very considerably from trichlorophenol in its 
behaviour with potassic sulphite. When heated for several hours 
with the sulphite solution to about 170°, it is converted into a sub- 
stance insoluble in water, alkaline solutions, and alcohol, but readily 
soluble in benzene ; we have not yet succeeded in obtaining this in a 
crystalline form, however, or in a state fit for analysis. At the same 
time a relatively very large quantity of potassic sulphate is produced, 
together with potassic bromide, and but little sulpho-salt is formed: 
for on evaporating the contents of the tubes to dryness and submitting 
the residue to the action of nitric acid, only a relatively small quantity 
of bromo-a-dinitrophenol was obtained. The formation of potassic 
sulphate and bromide in considerable quantities indicates that a reduc- 
tion of the tribromophenol takes place; with regard to the nature of 
the substance into which it is converted, there is some reason for 
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believing that it may be a bromo-derivative of a compound of the 
formula C,H,O or C,,H,0,.* 


XXI.—Note on the Action of Nitric Acid on Tribromophenol. 
By Henry E. Armstrone and George Harrow. 


Faust has shown (Ann. Chem. Pharm., cxlix, 153) that trichloro- 
phenol is converted by the action of concentrated nitric acid into 
dichloroquinone, in accordance with the equation : 


C,;H.Cl;.0OH + HNO, a CH,Cl1,0, + HCl $+ HNO.. 


It therefore appeared probable that tribromophenol would, in like 
manner, be convertible into the yet unknown dibromoquinone, which 
we were anxious to obtain for the purpose of another enquiry. We 
find, however, that the action of nitric acid on tribromophenol is 
simply to displace bromine by the NO,-group. 

When tribromophenol is gradually added to ordinary concentrated 


nitric acid, reaction takes place, bromine is liberated, and heat is 
evolved. The product is entirely soluble in alkaline solutions; when 
potassic carbonate solution is employed, the liquid deposits crystals on 
cooling, which are easily purified by recrystallising from water with 
the aid of animal charcoal; they then separate in long orange-yellow 
needles, which are readily recognised as the potassium derivative of 
orthobromo-a-dinitrophenol. The phenol separated from the potassium 
derivative crystallises from water in long pale-yellow needles, which 
melt at about 117°. 

But when tribromophenol is dissolved in glacial acetic acid, and nitric 
acid is added in the proportion of one molecule to one molecule of the 
tribromophenol, and the solution is warmed for a short time on the 
water-bath and then precipitated with water, diorthobromoparanitro. 
phenolis produced. This compound was recognised by its characteristic 
behaviour on heating—it melts at about 141°, and decomposes with 
evolution of gas immediately on fusion—and by the preparation of 


* According to Lautemann (Ann. Chem. Pharm., oxx, 309), triiodophenol is 
converted into a substance of the composition CH,I,0, by the action of alkaline 
solutions, and I have noticed the formation of similar bodies from paracresol, me- 
taxenol, and thymol, and the chief products of the decomposition of dichloro- and 
dibromoparanitrophenol by heut are not improbably members of the same class. I 
hope shortly, however, to be able to examine these bodies.—H. E. A. 

VOL. XXIX. ; 2k 
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its potassiam derivative, which was analysed with the following 
results : 

8172 grm. of the air-dried salt gave ‘075 grm. K,SO, = 10°42 
per cent. K. Theory requires 10°51 per cent. 

‘4216 grm. of the same salt lost, on heating to 130°, (0418 = 9°91 
per cent. H.0. 2H,0 requires 9°70 per cent. 

If nitric acid is added in a greater proportion, orthobromo-a-dini- 
trophenol is obtained, and it need scarcely be added that this body is 
formed on digesting diorthobromoparanitrophenol with nitric acid. It 
is noteworthy, however, that it is easier to convert tribromophenol 
into orthobromo-a-dinitrophenol than to produce the latter from 
diorthobromoparanitrophenol. 

These experiments show that the action of nitric acid on trichloro- 
and tribromophenol, (oH: { Or Olt = 12:4: 6), is similar 
in so far, that in both cases it is the atom of halogen in the para-position 
which is displaced. 


XXII. On Maltose. 
By Cornetius O’SuLLivaN. 


Some time ago, Schulze (Deut. Chem. Ges. Ber., vii, 1047) confirmed, 
without reference to the original paper, that part of my work relating 
to maltose, described by me in this Journal ([2], x, 581). He added 
nothing to the evidence given as to the character and constitution of 
this body; he analysed it in the crystallised state, I dried it in a 
current of dry air at 100° before burning it; I did so, because I did 
not consider the crystals sufficiently definite to repay the trouble of a 
combustion, and without this definiteness, the percentage of carbon, 
hydrogen, and oxygen would not have settled the matter, for reasons 
pointed out by me in the work indicated. As M. L. Bondonneau, 
however, in a note recently presented to the Academy (Compt. rend., 
Ixxxi, pp. 972, 1210) by M. Berthelot, evidently without much know- 
ledge of what has been done on the subject, ignores its existence alto- 
gether, I may be permitted to draw attention to a few experiments 
by which I hope to have settled conclusively its composition and affi- 
nities. These experiments were made a few years ago, but I did not 
then think them of sufficient interest to lay before the Society; the 
publication of M. Bondonneau’s paper simply calls them forth. 

All attempts to obtain maltose in anything like well-defined crystals 
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have hitherto failed, although specimens are easily prepared which 
show distinct terminal faces under the microscope. The sodic chloride 
compound, too, cannot easily be obtained in any quantity; that it 
exists, however, in long, apparently prismatic crystals, there can be no 
doubt; but I have not yet succeeded in preparing them in a state suffi- 
ciently large for measurement, or in sufficient quantity for analysis. 

In the absence of the conclusive evidence to be obtained by an 
analysis of the body if it were to be prepared pure, or in combination, 
in well-defined crystals, I have, by indirect means, tried to add some 
facts to those already given, to establish its character and constitution. 

In reality, the only point to be settled with regard to the body is 
that it is not a mixture of a dextrin, of known or unknown properties, 
and dextrose. Indeed, almost enough has been done in my prepa- 
ration and analysis of the body to place this point beyond all reasonable 
doubt, but yet it seemed to me desirable to determine :— 

I. If dextrose could be separated from dextrin by the same process 
by which maltose was eliminated ; and 

II. If, on submitting to fermentation a solution containing a mixture 
of dextrose and dextrin in the same proportion as they appear, from 
the cupric oxide reducing power, to exist in maltose, viz., 65 per cent. 
dextrose and 35 per cent. dextrin, the same phenomena be observed as 
with maltose itself. 

I. A mixture was made, containing 25 grams of carefully prepared 
dextrose,* and 75 grams of pure dextrin, prepared by the action of 
malt-extract on starch-paste, as described by me, and the mixture dis- 
solved in as little water as possible, to obviate the necessity of evapo- 
rating. The syrup was then well shaken up with 1000 c.c. of alcohol, 
sp. gr. ‘830, and the whole allowed to stand 24 hours. At the end of 
that time, the alcoholic solution was decanted off. The syrup left on 
distilling off the alcohol was found to contain only pure dextrose, 
reducing the same amount of cupric oxide and having the same specific 
rotatory power as the dextrose employed in making the mixture. The 
alcoholic solution, as might be expected, was not saturated, nor was 
the residue insoluble in alcohol nearly free from dextrose; it is enough, 
however, that the reducing body, dextrose, can be completely freed from 
the non-reducing one, dextrin, by means of alcohol. This was repeatedly 
confirmed by treating various mixtures of dextrose and dextrin as de- 
scribed : hence maltose cannot be a mixture, as its actionon Fehling’s 


* The dextrose employed in these experiments was prepared from cane-sugar by 
the action of sulphuric acid, and purified by crystallisation from alcohol and from 
water; 1 grm. of this dextrose (dry, C;H,,0,) reduced 2°205 grms. cupric oxide 
(the cuprous oxide being weighed as cupric oxide). I found the specific rotatory 
power of this body to be, for the transition tint, + 57°6, a number agreeing closely 
with that of Béchamp, but differing from that of a few other observers. 
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solution would seem to indicate any more than lactose is, because, 
instead of yielding a body capable of reducing cupric oxide as dextrose 
does on treatment with alcohol, it yields a solution which, on evapo- 
ration, leaves a residue having the same optical activity and reducing 
power as the portion left undissolved. M. Bondonneau says that 
the portion which does not reduce cupric oxide is y-dextrin, soluble in 
alcohol. But as neither of the other dextrins is soluble in this liquid, it 
is not possible to imagine how this one, if it exists, could not only be 
soluble, but also have absolutely the same proportionate solubility as 
the reducing body: for treat maltose in any conceivable way, and it 
will be found, as shown by me, that the amount of cupric oxide re- 
duced by it, and its optical activity, are always constant. Jn fact, it 
is not possible to separate it into two bodies. It can be separated, 
too, from «- and 6-dextrin by dialysis, passing through the parchment- 
paper with constant reducing power and optical activity, the dextrin 
remaining on the dialyser. I have found, also, that in separating it 
from these dextrins by means of alcohol, if the alcohol be so weak as 
to dissolve the least quantity of either of these bodies, the maltose 
refuses to crystallise even after months’ standing. Or if crystallised 
maltose be mixed with even 1 per cent. of either of the dextrins, on 
dissolving the mixture, it cannot again be got to crystallise until the 
dextrin is separated. Hence, even thus far, M. Bondoneau’s y- 
dextrin must be abandoned ; it is nothing more than the non-reducing 
part of maltose. The fact that he found it impossible to obtain the 
so-called y-dextrin pure should have been almost sufficient to tell him 
that he was in error. 

The second point was settled as follows :— 

A solution was made, containing 6°7433 grams dextrose and 3°7767 
grams dextrin in every 100 c.c. To 100 c.c. of the solution, 1°5 gram 
yeast, containing about 0°4 gram solid matter, a quantity capable of 
decomposing at least 40 grams dextrose, was added, and placed to 
ferment at 20° in a flask to which two wash-bottles were attached, so 
that the gas evolved should pass twice through water, a precaution 
necessary to prevent the loss of alcohol. At the end of about seven 
days, all action had ceased; the solution was, however, kept at the 
same temperature (20°) for two days longer, and then poured into a 
distilling flask, and the washings made with the water in the wash- 
bottles, using the one nearest the evolution-flask first. On distillation, 
100 c.c. dilute spirit were obtained, sp. gr. ‘99419 at 15°5°; this, 
according to Drink water’s tables,* is the sp. gr. of a spirit containing 
3°21 per cent. by weight of alcohol: the 100 c.c. therefore contain 


* I may remark that I find these tables (Chem. Soc. Memoirs, vol. iii, p. 454) of 
considerable accuracy. 
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3191 grams. 1 gram of the yeast employed contained ‘032 gram of 
alcohol: hence 3°191 — 048 = 3:143 grams of alcohol derived from the 
matter which had fermented. The residue left on distilling off the 
alcohol was freed from yeast by filtration, and made up to 100 c.c. at 
15°5°. This solution had a sp. gr. = 1°01735, an optical activity 
= + 81°8°, and gave a reduction of cupric oxide = 0°3383 gram of 
dextrose in the 100 c.c. The residue contained, therefore, 4°504 nearly 
of solid matter; of this, 0°3383 is dextrose; 0°18 is due to the soluble 
portion of the yeast added; the remainder to dextrin and the non- 
volatile products of fermentation. The total dextrose employed 
= 67433 ; of this, 0°3383 gram remained unfermented: hence 6°405 
grams dextrose disappeared, to yield 3143 grams alcohol, or 49°07 per 
cent. 

The optical activity corresponding to 0°3383 dextrose in 100 c.c. 
solution = + 1°93°; the remainder + 79°87° (81°8 — 1°93), is due 
to dextrin, 10 grams of which in a 100 c.c. = + 213°: therefore 
79°87° corresponds to 3°75 grams in the 100 c.c. against 3°7767 grams 
employed in the experiment; 3°75 + 0°3383 + 0:18 = 41683 against 
4504 grams, as shown by the specific gravity leaving 3357 gram (a 
little more than 5 per cent. on the sugar fermented), to represent 
the non-volatile products of fermentation and the errors of manipu- 
lation. 

This experiment was repeated several times with results differing 
but slightly from those given here, and although in the experiment 
described, a small portion (about 1 per cent.) of the dextrin would 
seem to have disappeared, yet I am satisfied, from the whole of the 
experiments, and they have been numerous, that this is to be attributed 
rather to a slight error of manipulation than to the fermentability of 
dextrin: hence if a solution of a mixture of dextrose and dextrin be 
submitted to the action of yeast, only the dextrose (the reducing body) 
disappears, the dextrin being in all cases unacted upon, within 10 to 
12 days at a temperature 20°—22°. This I know is contrary to the 
opinions of most chemists; but, nevertheless, the fact is as I state it; 
dextrin does not ferment when exposed to the action of an excess of 
yeast, even in presence of a fermentable body ata temperature 20°—22°, 
or below. What has led experimenters, from Liebig downwards, to 
imagine the contrary, will be made plain in the sequel. 

A solution of pure maltose was made, containing 10 grams of dry 
substance (C,.H».0,,) in every 100 c.c.; this gave a reduction of, cupric 
oxide, as if it were composed of 65 per cent. dextrose and 35 per cent. 
dextrin. 100 c.c. of this solution were taken and submitted to rermen- 
tation under the same conditions, and with the same amount of yeast 
as was employed in the experiments with the mixture of dextrose and 
dextrin described above. When all action had ceased, the liquid was 
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submitted to distillation as before, and yielded 100 c.c. dilute alcohol, 
sp. gr. ‘9910 = 5°13 per cent. absolute alcohcl = 5°124 grams in the 
100 cc. 5°124 — 048 (from the yeast) = 5°076 grams alcohol : 
hence the sugar, maltose, yielded 50°76 per cent. alcohol. What re- 
mained in the residue consisted of nothing more than the non-volatile 
products of fermentation and the soluble portion of the yeast. This 
experiment was also repeated several times with varying quantities of 
maltose, and the proportion of alcohol was found to vary between 5(°4 
per cent. and 51°8 per cent. Pasteur gives 51 as the amount per 
cent. of alcohol derivable from cane-sugar by fermentation, and as 
dextrose gives only 48—49 per cent.. alcohol, according to the same 
authority and my own observations, maltose must belong to the sac- 
charose, and not to the glucose group. Formerly, chemists who esti- 
mated the amount of dextrose in a substance by the quantity of cupric 
oxide it reduced, were led to the conclusion that dextrin fermented, 
because if maltose only were present in a solution submitted to fer- 
mentation for every 65 per cent. dextrose (the reducing power), 
35 per cent. dextrin (the non-reducing power) would seem to have 
disappeared. Gschwaendler (Bayerischer Bierbrauer, 1868, 97), 
agreeing with Reischauer’s observations, pointed out that when 
malt-wort is submitted to fermentation, a quantity of alcohol equal to 
the amount of sugar contained in the wort (cupric oxide reducing 
power), plus 2? of that amount, is produced. This is due to maltose, 
and the ? instead of 3% to the fact that malt-wort contains other sugars 
besides maltose. 

It is not always possible to ferment maltose completely, any more 
than it is to ferment cane-sugar; andas a rule I find that, although the 
yield of alcohol is usually 51 to 52 per cent. of the maltose taken, there 
mostly remains unfermented in solution with the non-volatile products 
of fermentation, from 0°5 per cent. to 1 per cent. of the substance 
employed, unchanged. It may be interesting, also, to know that if a 
solution containing a mixture of maltose and dextrose be submitted to 
fermentation, the whole of the dextrose disappears before the maltose 
is touched. I make this statement on the evidence furnished by numer- 
ous observations. 

From these experiments it is evident that we shall have to look upon 
the sugar, maltose, obtained by the action of malt-extract on starch, as 
a simple body, isomeric with cane-sugar, with a specific rotatory power 
a little more than twice as great, + 150° against 147°6° (73° 8° x 2), 
and 100 parts of it capable of reducing only as much cupric oxide as 
65 parts of dextrose, and not as a mixture of dextrin with dextrose, as 
M. Bondonneau regards it. 


XXITII.—On a Method of estimating Bismuth volumetrically. 


By M. M. Pattison Murr, F.R.S.E., Assistant Lecturer on Chemistry, 
The Owens College, Manchester. 


1. Lowe (J. prakt. Chemie, Ixvii, 288 and 463) has described two 
salts produced by the action of potassium chromate and potassium 
dichromate respectively upon warm, nearly neutral solutions of bis- 
muth nitrate. To the first of these salts he assigns the formula 
3Bi,0;.2CrO;3, and to the second the formula Bi,O;.2CrO;. The same 
author has described a process for estimating bismuth gravimetrically, 
based upon the formation of these salts (ibid., 464). Pearson has 
described a process for the estimation of bismuth, nearly identical with 
that of Lowe, and in addition a process, based upon the same reaction, 
for the volumetric estimation of the same metal (Phil. Mag. [4], xi, 
204). In Pearson’s volumetric process potassium dichromate solu- 
tion is run into the solution of bismuth until the whole of that metal 
is precipitated, the termination of the reaction being determined by 
noting the point at which the supernatant liquid acquires a permanent 
yellow tint. 

2. The process to be now described depends upon the facts con- 
cerning the formation of chromate of bismuth made known by Lowe 
and referred to above. Potassium chromate or potassium dichromate 
solution is run into a nearly neutral solution of bismuth nitrate until 
the whole of the metal is precipitated in the form of chromate. The 
final point of the reaction is determined by bringing a drop of the 
supernatant yellow liquid into contact with a drop of silver nitrate 
solution upon a white slab, when red silver chromate is produced. 

3. On account of the uncertainty which must still be acknowledged 
to exist in reference to the exact composition of the chromates of bis- 
muth, and also on account of the fact that a slight excess of either of 
the potassium chromates appears necessary in order to cause the com- 
plete precipitation of the bismuth salts, I have not attempted to calculate 
the exact quantity of chromate needed to precipitate a known weight 
of bismuth, and upon this calculation to base the composition of a 
standard liquid; but I have adopted the plan of titrating a dilute 
chromate solution against a standard bismuth solution, and from these 
results calculating the strength of the chromate in terms of bismuth 
precipitated. 

4. I will first describe the results of the experiments made with a 
solution of potassium chromate. 

The chromate was purified by recrystallisation from aqueous solu- 
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tion. About 10 grams were dissolved in 1,000 c.c. of water. A 
solution of bismuth nitrate was prepared by dissolving a known 
weight of pure bismuthic trioxide (Bi,O;) in dilute nitric acid, and 
making up the liquid to one litre. The chromate solution was run 
into a measured quantity of the bismuth-containing liquid (made 
nearly neutral with ammonia and maintained at the boiling point) 
until a faint reddish colour was produced on bringing a drop of the 
supernatant liquid in contact with a drop of an aqueous solution of 
silver nitrate spotted upon a glass plate, which rested upon a sheet of 
white paper. 

Partial neutralisation of the acid liquid containing bismuth was 
effected by dropping in ammonia until a very faint precipitate was 
formed, then boiling the liquid, and continuing to add ammonia very 
carefully until the solution was but slightly acid. Before this point 
was reached, a precipitate invariably formed, but it was found that this 
did not interfere with the results. If an excess of ammonia were 
inadvertently added, I found it better to add nitric acid in quantity 
sufficient to dissolve the precipitate, and again to nearly neutralise 
with ammonia, rather than to add merely such a quantity of nitric acid 
as should cause but a faint acid reaction in the liquid. The chromate 
was run in from a burette graduated in tenths of a cubic centimeter 
and furnished with a glass stop-cock. After the addition of a few 
drops of chromate solution, the liquid was boiled for some minutes, 
and the precipitate was then allowed to settle, which it did very 
rapidly and completely. In order to bring a drop of silver nitrate 
solution on to the glass plate, and at the same time to prevent the 
continued exposure of this solution to the air of the laboratory—an 
exposure which always resulted sooner or later in the production of 

silver sulphide in the solution—the little appa- 
ratus represented in the figure was made use of. 

A moderately concentrated aqueous solution 
of silver nitrate was sucked up into the appa- 
ratus, so as to partially fill the small bulb. A 
little bit of caoutchouc tubing was then slipped 
over the tube a, and a piece of glass tubing, b, was 
inserted in the other end of the caoutchouc tube. 
By means of a small screw pinch-cock at d the 
caoutchouc tube could be closed at pleasure. On 
opening the pinch-cock and gently blowing into 
the glass tube b, a drop of the liquid was forced 
out at the capillary end c. Owing to the very 
small surface of liquid exposed to the air at ¢, 
the formation of silver sulphide was reduced 
toa minimum. The apparatus was supported by 
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means of a clamp. I found that the formation of silver chromate only 
became apparent after a few moments, and when an excess of silver 
nitrate was used relatively to the quantity of potassium chromate in 
the drop of liquid. . 

5. The following results were obtained :— 


A. Standardising Chromate Solution. 


Bismuth taken. c.c. of chromate used. 
0°1625 gram. 27°6 
27°2 
27°2 
Mean 
lec. = 0°005945 gram bismuth. 


B. Estimation of Bismuth by means of the Standard Chromate. 


Bismuth taken. c.c. of chromate used. Bismuth found. Difference. 


0°3246 gram. 55°0 0°3269 gram. + ‘0023 


A,. Standardising Second Chromate Solution. 
~ Bismuth taken. c.c. of chromate used. 
0°3246 gram. 40°0 
40°0 
40°0 
Mean = 40:0 
lc.c. = 0°008115 gram bismuth. 


B,. Estimation of Bismuth by means of Standard Chromate. 
Bismuth taken. c.c. of chromate used. Bismuth found. Difference. 
0°3246 gram 40°8 0°3311 gram + ‘0065 
03246 =, 39°8 0°3229 __,, — ‘0017 
06492 =, 79°5 0°6452 —,, + °0040 
02494 ,, 30°5 0'2475 ,, — ‘0019 


These results may be stated in another way. From the quantity of 
chromate used in each experiment the value of 1 c.c. of the liquid in 
terms of bismuth may be deduced. Thus, taking the second series of 
experiments, the following values are obtained :— 


1. 1 cc. of chromate liquid = 0°008115 gram bismuth. 
2. l c.e. - » = 0008115 
3. 1 ce. » = 0°008115 
4. 1 ce. » = 0°007956 
. lee. » = 0008156 
. Lee. » = 0008166 
. Lee. ' » = 0008177 
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6. I will now describe the results obtained when working with a 
solution of potassium dichromate. The process was carried out in a 
manner similar to that already described. The dichromate was puri- 
fied by recrystallisation from aqueous solution. 


C. Standardising Dichromate Solution. 


Bismuth taken c.c. of dichromate used. 
01623 gram 17-0 
ws a 17:0 
» o 17°5 

Mean 17:16 
lec. = 0009458 gram bismuth. 


D. Estimation of Bismuth by means of Standard Dichromate. 


Bismuth taken. c.c. of dichromate used. Bismuth found. Difference. 
0°1247 gram 13°0 0°1229 gram — ‘0018 
01247 ,, 13°0 0°1229 “ — ‘0018 
0°2494 _ ,, 26°2 0°2478 so, — ‘0016 
01247 ,, 131 01239 a — ‘0008 


If these results be stated so as to show the value of 1 c.c. of the 
dichromate liquid in terms of bismuth, as deduced from each experi- 


ment, the following numbers are obtained :— 


1. 1 c.c. of chromate liquid = 0°009429 gram bismuth. 
2. lc.c. = 0°009429 
3. 1 c.ec. . = 0°009274 
4, lee. = 0°009592 
5. lc.e. = 0°009592 
6. 1. ce. = 0°009519 
7. le, » = 0°009519 


8. The dichromate method is I think rather to be preferred to the 
chromate method. It is easy to crystallise potassium dichromate, and 
therefore easy to obtain a pure solution of this salt. The reaction with 
silver nitrate is more marked than in the case of the chromate, but a 
slight excess of silver nitrate should here also be added, and a little 
time should be allowed to elapse before a conclusion is drawn as to the 
completion of the process. The differences between the quantities of bis- 
muth taken and the quantities found are smaller in the results obtained 
by the dichromate than in those obtained by the chromate method. 

9. That it is necessary to neutralise the greater part of the free nitric 
acid before running in the dichromate liquid, is apparent from the 
following experiment, in which the liquid was allowed to remain 
strongly acid :-— 
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Bismuth taken. c.c. of dichromate used. Bismuth found. Difference. 


0°1247 gram 15°9 0°15038 + °0256 


10, A solution containing 0°1247 gram of bismuth as nitrate was 
mixed with about 1 gram of ammonium chloride dissolved in water: 
the free acid was nearly neutralised with ammonia, and dichromate of 
potassium was run in. The precipitate which formed was totally 
unlike the chromate of bismuth usually obtained: it was white or 
light yellow, heavy, and granular. No definite results could be 
obtained. The precipitate probably consisted in large part of bismuth 
oxychloride. The presence of a considerable quantity of chlorides 
interferes therefore with the estimation of bismuth by this method. 

11. An experiment similar to the preceding was carried out, sul- 
phuric acid being substituted for ammonium chloride, but in this case 
also discordant results were obtained. 

12. Attempts were made to estimate bismuth by this method in the 
presence of nearly equal quantities of copper (as nitrate), of arsenic 
(as arsenious oxide), and of calcium as nitrate, but in no case were 
satisfactory results obtained. I think, therefore, that the metals which 
may exist in solution along with bismuth should be removed before 
the estimation of the latter by means of potassium dichromate. 

13. In order to test the accuracy of the method in cases where the 
estimation is preceded by precipitation of the bismuth and subsequent 
re-solution, the following experiments were carried out :— 

(a.) A known weight of bismuth was dissolved in excess of nitric 
acid, the liquid was mixed with sulphuric acid, and the mixture was 
evaporated to a very small bulk ; water was then added in quantity ; 
the precipitate which formed was collected after some hours, washed 
once with water, dissolved in nitric acid ; and the solution titrated in 
the usual manner. 


Bismuth taken. c.c. of dichromate used. Bismuth found. Difference. 


0°1247 gram 12°8 0°1210 gram 0°0037 


(b.) A solution of bismuth in nitric acid was precipitated with a 
slight excess of ammonium carbonate; the precipitate was digested at 
a gentle heat for some hours, filtered, washed once, and dissolved in 
nitric acid: the solution was titrated with dichromate. 


Bismuth taken. c.c. of dichromate used. Bismuth found. Difference. 
0°3733 gram 39°2 0°3707 gram "0026 
018665 ,, 19-2 01816 _,, 00505 


These experiments show that bismuth may be separated from other 
metals by the ordinary methods, and then estimated by the dichromate 
method. 
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14. Lowe (loc. cit.) assigns the formula 3Bi,0,2CrO; to the salt 
obtained by precipitating a neutral solution of bismuth nitrate with 
potassium chromate, and the formula Bi,O;2CrO; to the salt obtained 
by precipitating with potassium dichromate. To the latter salt Pear- 
son assigns the formula Bi,O;CrO;._ I propose to examine these salts 
anew, and hope to lay the results of this examination before the Society 
at a future time. 


XXIV.—A Simple form of Gas Regulator. 
By Tuomas FLETCHER. 


THis arrangement, differing only in form from the one described by 
Mr. Page (Chem. Jour., p. 25, Jan., 1876) has been in use in my 
laboratory for the last fifteen years, and experience has proved that, 
owing to the evaporation of mercury, an immediate fall of the gas out- 
let is inadmissible if steady working is required. Mr. Page’s form 
will work perfectly provided the direction of the gas is reversed in- 
stead of as shown in his drawing. 

To prevent the gas being entirely extinguished, it is practically 
better to have a pin-hole in the cork or centre tube, B. This simpli- 
fies the arrangement, by doing away with two connections and a tap. 
With these modifications the whole of the apparatus can be made in 
an hour with glass and india-rubber only. 

I have invariably used iron chambers for the mercury, as being 
rauch more sensitive to change of temperature: if glass is used it 
should be thin, and the bulb must be either flat, or, what is perhaps 
better, a long spiral coil. 

Unless this arrangement is used for getting up temperatures very 
slowly, it will invariably overrun the required temperature at first, 
and in my opinion the bulk of mercury recommended by Mr. Page is 
far too small, as the variation of gas pressure which is unavoidable in 
a laboratory, is sufficient to most seriously affect the amount cf gas 
passed at different times through the same openings. I have had no 
satisfaction from any regulator of this kind, which contained less than 
from 2 to 3 lbs. of mercury, the bore of the outer tube in which it 
rises not exceeding from } to 5%; inch. 

It is also of the utmost importance that the bulb of the regulator 
shall be in a position most exposed to the action of the flame, so that 
any variation in the flame itself acts first on the regulator. The best 
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arrangement is to put an outer casing to the air-bath or closet, this 
casing practically forming the chimney for the flame, and to place the 
bulb of the regulator in this casing, not in the closet itself. 


XXV.—On High Melting Points, with Special Reference to those of 
Metallic Salts. 


By THomas CarneL.ey, B.Sc., F.C.S., Demonstrator in the Che- 
mical Laboratory of The Owens College. 


Part I. Description of a New Method proposed for Determining the 
same. 


Wir the exception of a few, which melt at a comparatively low tempera- 
ture, the melting points of the different metallic salts, and even of the 
high-melting alloys, &c., have not been determined and represented 
numerically, so far as I have been able to ascertain ; and what we know 
with reference to these poiuts is of a very indefinite character, such as 
that the salt in question melts just below a red heat, at a dull red 
heat, or at a full red heat, &c.; while with respect to any connection 
there may be between this physical property and others, or between it 
and the chemical composition and properties, we know still less. 
Further, in the accurate comparison of some other physical properties 
of salts, it would be necessary that the determination of the figures 
representing the numerical relation between these properties should 
be made at their melting points, or at any rate at equal distances from 
them, such, for instance, as the determination of the specific heats, 
and also of the specific gravities, when the latter are employed in 
the calculation of the molecular volumes by dividing the molecular 
weights by them; other cases also might be mentioned. So that 
taking these things into consideration, and at the same time not 
forgetting the great difficulty of determining high temperatures, it 
appeared that it would be useful +o have a method by which the 
fusing points of the different metallic salts could be determined, if not 
with the accuracy attainable in other cases, yet at the very least with 
some approach to the correct number. 

Though the melting points of the principal metals have been deter- 
mined, as is well known, by means of pyrometers, especially by 
Daniell, yet neither he nor others extended their investigations to the 
metallic salts ; and even if that method could be conveniently used for 
the latter purpose, it would require too large an amount of the sub- 
stance to be generally useful. 
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In the ptesent paper I wish to bring before the Society the de- 
scription of a method, which I have employed for the above-men- 
tioned purpose, and also the results which I have so far obtained. 
The method is applicable when only a small quantity of the salt is at 
hand, for it requires no more than a few centigrams to make several 
determinations. 

When I had almost completed the work which I have so far done 
in this direction, I saw in the Society’s Journal (vol. xxviii, 996), an 
extract fiom Pogyendorff’s Annalen (cliv, 161—196) of a paper by 
F. Braun, “ On the Electric Conductivity of fused Salts,” in which 
he gives the melting points of a few metallic salts, obtained in a 
secondary manner by the method employed by him for the estimation 
of their electric conductivity. 

The present paper I have divided, for the sake of clearness, into the 
following headings :— 

(1.) The description of the method which I propose to employ for 
the determination of high melting points. 

(2.) An account of the results so far obtained. 

(3.) Determination of the corresponding solidifying points and 
results. 

(4.) An account of a few tests employed to prove in some measure 
the correctness of the method now described. 

(5.) A comparison of some of these results with those obtained by 
Braun, and also of the respective methods by which they were 
arrived at. 

The Description of the New Method.—The principle of the method is 
this:—-When a small quantity of the salt is placed in a weighed 
platinum crucible, and the latter suspended in the flame of a Bunsen’s 
burner or of a blowpipe, the temperature of the crucible after a time 
reaches that at which the salt fuses, if the latter is not beyond a cer- 
tain limit ; and now if the crucible, the instant the salt is seen to melt, 
be dropped into a known weight of water of known temperature, and 
the rise in temperature noted, then, from the well known equation for 
specific heats, we obtain the initial temperature of the crucible at the 
moment the salt melted, and therefore the temperature at which the 
fusion occurred, assuming that the mean temperature of the crucible 
is the same as that of the salt at the moment of melting. 

The details of the apparatus employed will be easily understood 
with the help of the accompanying figures. 

Fig. I represents the crucible employed, and is of about the actual 
size. It is of platinum, and is 25 mm. across on the outside each 
way, and 16 mm. in height; it is 9°5 mm. deep, the walls being 2°5 
mm. thick; the inside floor of the crucible is fiat, and the whole 
weighs 128 grams. It can be suspended by means of four thin platinum 
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wires attached to each corner respectively and united at (g) to a 
platinum wire, about 180 mm. long, and this again to a fine twisted 
iron wire 100 mm. long, and the latter to whipcord of convenient 
length. 

Fig. I. 


492 CARNELLEY ON HIGH MELTING-POINTS, WITH 


In Fig. II is represented the calorimeter and its casings. The 
former (C) is of copper, thinly coated on the inside with polished tin, 
and has a capacity of about 200 c.c. It has a pretty wide lip round 
its mouth by which it can be suspended in an empty beaker of thin 
glass (B), leaving an empty space between it and the latter, which is 
in turn placed in another beaker (A), the space between the two being 
filled with cotton wool. The calorimeter can be covered by a card- 
board lid (mn) Fig. III, provided with a slit (d), for the suspending 
wire of the crucible; it is also perforated by a hole, in which the 
thermometer (ab) is permanently fixed by a cork (c). The thermo- 
meter used reads as high as 40° C., and is divided so that 0°05° can be 
read off with tolerable ease; it is placed so that the bulb may be in 
about the centre of the water. 

In Fig. IV is shown the arrangement of the apparatus during the 
course of a determination. a @yé0 is a kind of oblong wooden box 
set on end, the top and the side towards H being wanting. The 
sides a8, By and ¥é, have the following lengths respectively, 200, 170, 
and 400 mm. 


The crucible (A) is suspended in the flame of the lamp (B) by means 
of the wire (C), which passes over the pully (N), and can be attached 
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by the peg (M) at any point. N consists of a pieve of bent glass 
rod attached to the horizontal support (ON), which can be fixed at any 
height on the vertical rod (PQ) by means of the screw at O. Round 
the interior of the box, at about 170 mm. from the top, there runs a 
ledge on which slides a movable floor (K), which consists of the hori- 
zontal piece (cefdg), and the vertical piece (abcd), both firmly united 
together ; by means of the handle (gq) this floor can be slid in and out. 
That part of the box above K, together with the upper surface of 
the latter, and the inside of abcd, is lined with sheets of polished tin. 

D represents the calorimeter, which stands on a small carriage (E), 
running on wheels in a smooth groove, so that it may be brought 
up opposite the telescope, H, by pulling the cord GF. mm is a 
vertical slit in the back of the box, wide enough to admit the tube of 
the Bunsen’s burner (B), the foot of which rests outside the box on a 
wooden support (L), the height of which can be varied at pleasure ; 
the lamp can also be moved easily backwards and forwards in or out 
of the slit, and even to a small extent horizontally, and to greater 
extent vertically over a small are with the slit as centre. In making 
an experiment the tube of the lamp is not quite horizontal, but 
inclined slightly upwards. 

In making a determination the following is the method of pro- 
cedure :—A quantity of water is weighed out into the calorimeter, 
and the latter brought on the carriage before the telescope (H); the 
lid and the thermometer (Fig. III) having been placed in position, 
the calorimeter is allowed to stand for some time, so that the temper- 
ature may become the same as that of the air. In the meantime 
1 or 2 milligrams of the pure dry salt are placed as nearly as possible 
in the centre of the platinum crucible, which is next suspended over 
the pulley (N), and the latter so arranged that the crucible may be in 
the centre of the flame, and also exactly drop into the calorimeter at 
the requisite moment on releasing the cord at M. 

The temperature of the calorimeter having been noted, the telescope 
is raised to about the height to which the mercury will rise after the 
crucible has been dropped into the water ; the thermometer and lid of 
the calorimeter are then removed, and the lamp lit. The salt in the 
heated crucible is carefully watched, and a few seconds before the 
salt melts (which can be pretty nearly judged by a previous rough 
experiment), the calorimeter is run under the crucible. The observer, 
who holds the handle (g) in his left hand, and the cord (MC) in his 
right, the moment the salt melts removes the floor (K), and at the 
same time drops the crucible into the water, while an assistant imme- 
diately pulls up the carriage before the telescope (H), and by working 
the platinum wire attached to the crucible mixes the water in the 
calorimeter so as to insure its being of the same temperature 
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throughout; in the meantime the lid carrying the thermometer is 
placed over the water by the observer, who also reads off the highest 
temperature to which the mercury rises. The whole operation, from 
the moment of the melting of the salt to the reading off of the final 
temperature, can be done, after a little practice, in a few seconds, 
while the mercury, after it has risen to its highest point, does not 
visibly begin to fall for about half a minute, and then only very slowly, 
depending of course on the temperature, so that the error of reading, 
arising from the loss of time between the dropping of the crucible into 
the calorimeter and the reading off, would not at the most amount to 
more than 0°05°. 

When the blow-pipe is used, if it be properly arranged, the observer 
can, while watching the crucible, also work the blast, but it is much 
more convenient if this is done by an assistant. 

The open part of the slit (mn) above the lamp is closed by a piece 
of tin, so as to prevent any draught. A small telescope (T) supported 
on the rod (s), so that it can be moved in both a vertical and a hori- 
zontal plane, and provided with a lens of pretty long focal length, 
may be used to observe the moment of fusion.* For most cases, how- 
ever, it is more convenient to use the naked eye. 

The moment at which the salt melts can be readily seen, this only 
being at all difficult when it fuses at a very high temperature, and 
even this is soon overcome by a little practice. 

Calculation of the Results——For this purpose the data required are 
the following :— 


Weight of water in calorimeter .. 
Specific heat of water 
Value of calorimeter + mercury onl glans of Uherunentor 
in grammes of water 
Weight of platinum crucible 
Specific heat of platinum for (0O—T)° C.. 
Initial temperature of water oe 
Final temperature of water 
the values of which, inserted in the following equation, give on calcu- 
lation the value of T, which represents the temperature of the hot 
crucible at the moment the salt fuses, and therefore, making the 
assumption already mentioned, tho melting point of the salt. 
M Xs x (T-— 0) = (W + w) XrX (@— 24) 
_ p\ — (W + wv) x r X (6 — £) 
oii sioms M Xs 
The value of (7) was taken as 1:008, being the specific heat of water 
for (13—98)° C. 


* Of course care must be tuken that the lens is not cracked by the heat. 


or 
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The value of the calorimeter, &c. (w) was found to be equivalent to 
9°487 grms. of water. 

The value of s for the different values of T was calculated from 
the table of the specific heats of platinum at different temperatures 
found by Pouillet, and given in Watts’s Dictionary (vol. iii, p. 36). 

M indicates the weight of the crucible together with that of the 
wires crossing its upper surface. The very small quantity of heat 
given up by the short portion of the suspending wire, which was 
immersed in the water, was neglected, as it and the small quantity 
which would be lost in dropping the crucible into the water would 
tend to compensate each other. 

The quantity of salt used (1 or 2 milligrams) was too small to pro- 
duce any sensible error through the heat which it would give up to 
the water, so it was not taken into account. 

The Results so far obtained.—The determinations which I have made 
up to the present are preliminary to a systematic estimation of the 
melting points of the more important metallic salts, which I hope in 
time to execute, and have been carried out more for the sake of testing 
the method, as to whether the results it gives agree among themselves, 
and also as to how far they agree with those few which have been 
got by other observers by other methods. 

I have so far carefully determined the melting points of 28 different 
salts, ranging from silver nitrate, the most easily fusible, to sodium 
sulphate, the most difficult of fusion, and the results obtained are given 
in Table I, from which it will be seen that they agree sufficiently well 
among themselves, considering the difficulties in the way of estimating 
high temperatures. The extent to which they coincide with the results 
obtained by others will be pointed out further on. 

Every result which has been obtained for each salt, is given together 
with the data required for the calculation, in order that the extent to 
which the numbers differ from one another may be seen in every 
instance. Those melting points which differ much from the rest of 
the same salt are marked with an asterisk to show that they are not 
taken into account in calculating the mean. There are seven of these 
cases, and it will be seen that of these, four were the first determina- 
tion that was made of the salt in question, when the eye had not 
become sufficiently accustomed to the appearance of the salt just before 
fusion, and was therefore not so fully prepared for the exact moment 
of melting. 

In the second column, under the heading ‘“ Source of Heat,” L 
signifies that the Bunsen’s burner, and B that the blowpipe was 
used in each particular case respectively. The symbols heading the 
other columns have the signification attached to them on page 494. 
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TasLx I (continued). 
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183 °69/128 ‘696 0 03602 118: 07/16" 701 
18424) ,, at 18 °55|35 -20\1» 65} 702 
18299) __,, (O—700)° C. |18 °6|35 *5U)16 85) 706 


” at 
183 °81/128 ‘571 (0-—640)° C. |20 70/35 °52/14°82] 633 | 
| 


183 *84/128 °933 0 °08602 "80)32 °60/16° 703 
184.°93 at 16 -*19)32 °87/16° 702 
183 *54. (O—-700) C. ' h 04/16 691 
184 °39 15 *70)32 *40) 16° 701 


7 | 
184 °86 0:03610 ‘82/35 OU /16 ° 704 
183 *84 at 35 *5z/17 ° 717 
184-21 (O—720)° C, |18°12|35 35|.7°23) 724 
13°95 18 *20/35 ‘00|16 - 706 
183 *22 -40)35 33 3] +708 
183°84). ‘50/35 °55|17 Od] 716 


[184 °72/128- (+93610 [20°90/38-00|17 10] 724 
|183 °77 at 21 -20|38 '39/17 °15] 723 
183-97 (0—720)° C. [20 99'38-10)17-11] 722 
183 “84 20 °40|37 6017-20) 724 
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Taste [ (continued). 


3. 
W +w 


4. 
M. 


5. 
8. 


6. 
t. 


6—t. 


9. 


Melting 
point. 


184.°49 
184 09 
184°°06 
183 *24 


128 ‘696 


0 °03619 
at 
(0—740)° C. 


18°27 
17 92 
18°25 
18 *40 


35°70 
35 °80 
35 *82 
36°10 


117-70 


17°43 
17 ‘88 
17°57 


732 
748 
736 
738 


184-05 
183 *86 
183 *91 
18291 
187 °79 
190 °02 
182 °05 
188 °36 


185 °05 
185 °93 
184 97 
184.38 


0 °03636 
at 
(O—780)° C. 


17 +20/36 °30 
18 *32/36 “80 
18 -80/37 *40 


19° 
18° 
18° 


18 03/36 *80 
18 *45/26 “81 
18 °52'36 °70 
18 77/37 ‘22 
19 00/37 “20 


118 36 
18-18 
118 -45 


18° 


18°20 


793 
769 
774 
776 
779 
781 
761 
776 


776°C. 


0 °03652 
at 
(O—820)° C. 


‘28 
26 
‘07 
“66 


ee 


0 03657 


at 
(O—830)° C. 


12 “15/32 -00 
19 -00/38 20 
16 7836 °21 
16 +3035 95 


19°85 
19°20 
19°43 
19 65 


827 
811 
814 
820 


16 ‘90/37 *10 
18 *88 39 -00 
18 *85 38 *82 
18 *78/38 “62 


20 *20) 
20°12 
19:97 
19°8 


824 
819 
825 
822 


“73 
39 
“72 


128 °696 


”? 
” 


0 °03657 
at 
(O—830)° C. 


17 ‘02/36 -90 
17 *10|37 °35 
17°20 37 +25 


19 88 
20 *25 
20°05 


823 
833 
830 


88 
“73 
93 


128 °933 


0 ‘03660 
at 
(0O—840)° C. 


18 +4538 ‘80 
118 *60/39 +22 
'18 “40/38 “80 


20°35) 
20°62 
20 *40) 


838 
840 
836 


‘78 
74 
50 


0 °03673 
at 
(0—870)° C. 


15 ‘60 
14°85 
14°62 


36 60 
35°75 
35 *60 


21 °00 
20 *90) 
20 98 


867 
867 
860 


12 
53 
181 °75 


0 ‘03518 
at 
(0—500)° C. 


14.50/26 ‘01 
14°07|25 °65 
13 *75)25 °35 


| 


11°51 
11°58 
11°60 


502 
501 
499 


Determination of Solidifying Points. 


This is done by the same method as that employed for the estima- 
tion of the melting points, but with this difference, viz., that when 
the salt has completely melted the lamp is turned out, and the crucible, 
still suspended from the pulley, carefully watched, and the moment 
the salt begins to solidify, dropped at once into the calorimeter, after 


which the process is the same as in the former case. 


The same 
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amount of salt, viz., 2 or 3 milligrams, is used as in the determination 
of the melting points. 

It is usually pretty easy to see when the salt solidifies, but it not 
unfrequently occurs that the solidified salt forms a transparent glass 
not in the least opaque, in which case it is very difficult, if not im- 
possible, to tell when the salt becomes solid. The best way to do so is 
to place a bright gas flame at the opposite side of the crucible, so that 
its image may be seen reflected from the surface of the melted salt, 
which image, the moment the salt solidifies, becomes blurred and 
indistinct, or disappears altogether. 

In the following table are given the solidifying salts I have deter- 
mined, together with the corresponding mean melting points given in 
Table I. 

Tasie II. 


point. 


324. 
333 
338 


351 
351 


Solidifying | Mean §.P. Difference. 


412 
417 


621 
622 


681 
688 


825 
841 
829 


From this table it will be seen that the solidifying and melting 
points as found agree very nearly, considering the difficulty of regis- 
tering high temperatures, and they do so much better than one would 
expect previous to making the determinations. The different estima- 
tions of the solidifying points of the same salt also agree very well 
among themselves, as well in fact as the melting points; it is, how- 
ever, more difficult to hit the exact point of solidification than that of 
fusion, 

Two experiments were also made in the case of potassium chlorate, 
in order to see if the same results, with respect to the solidifying point, 
were obtained when the crucible was full of salt as when there were 
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only 2 or 3 millegrams placed in it for each determination, the point 
of solidification being taken as that at which the first appearance of a 
crust or scum was seen on the surface of the fused salt. In this 
case of course the heat which the salt itself would give up to the 
water had to be taken into account. The numbers obtained are given 
in Table III, the specific heat of potassium chlorate used in the calcu- 
lation being that obtained by Kopp (First Supplement to Watts’s 
Dictionary, p. 667). 


Taste III. 


Weight of | Specific heat 
_ - salt. of salt. 


KCIO, (1) 127°478 | -03459at |  4°179 194 
(2) — |(@-—360°)| 4°311 - 


Solidifying 
point. 


Melting 


Meen. point. 


13°10 | 22°82 371 
13°40 | 22°70 346 


} 358°C. 372° 


This method, as the above results show, gives good results, the 
mean of the two determinations approaching nearer to the melting 
point even than the first method; I am, however, inclined to think 
that the latter would, as a rule, give the more correct results, 


Tests employed to Prove in some measure the Correctness of the Method. 


Though the method I have described for the determination of high 
melting points be theoretically correct, yet, as practically it might give 
results varying considerably from the true ones, it seemed desirable to 
submit it to all the tests that could be brought to prove or disprove 
in any way the correctness of these results; but owing to the difl- 
culties in the way, very few tests, at least of any weight, could be 
applied, and these by no means conclusive ones in either direction. 
Such tests as I have so far been able to bring to bear on the point are 
as follows :— 

(a.) First and foremost, of course, come the few determinations 
which have been made by other observers by other methods, of which 
the following table gives a view. In it I have not included the more 
numerous results obtained by Braun, to which attention has already 
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been drawn, as I wish to speak of them more fully in a subsequent 
paragraph. 
Tasie IV. 


New method. 


| Melting point, as found by other observers. 
Melting 


point Mean. 


| 
} 


219° C., Watts’s Dictionary. 


| | 

AgNO, | 219-228 | 224°C. | 
| | 265° C., Watts’s Dictionary. I found it to be 

‘| 

| 


a | 275°—278°) by the mercurial thermometer, 
HgCl, 9-38 | hoe this corrected gave (285°-—288) as the 
| true melting point. 
99% 296 22/)° (1 310° C., as found by Person. Schaffgotsch 
me, | -8 | Ser'C. found the solidifying point to be 313° C. 
KNO, | 352-355 | 353°C. | 339°C., Person. 
| | (About 26°C. is given as the melting point in 
| Gmelin’s Handbuch der Chemie, 4te Auflage 
|| iii, 619, and in Watts’s Dictionary ; but this 
|} must certainly be wiong, since I found tkat 
7 AgCl dves not melt at the highest tempera- 
} 
| 
| 


302°C 


Ag(l | 452-459 | 


ture at which the mercurial thermometer can 
be used (300° —820°) ; nor does it melt even in 
molten zinc, whose melting point 1s 412° C. 


Of the melting points of the different salts which I have determined 
by the new method, only those of the five given in’ the above table 
have been estimated by other observers (7.e., not including Braun’s 
results), and of these the last must be omitted, as 260° C. cannot 
very well be its melting point, for the reason already given; of the 
remaining four, that of silver nitrate agrees sufficiently well with that 
obtained by the ordinary method, so that only those of mercuric 
chloride, sodium nitrate, and potassium nitrate are left, which, though 
agreeing moderately well, differ by more than I like from the melting 
points usually ascribed to them, viz., mercuric chloride by 16°, sodium 
nitrate by 18°, and potassium nitrate by 14°. 

(b.) That the temperature at different parts of the crucible was 
appreciably the same the following results show :— 

_ Small porticns of potassium chlorate or of potassium iodide placed 
meach of the four corners of the crucible, and heated over the lamp, 
melted at exactly the same moment. 

Small portions of either of the same salts placed in the centre and 
one corner respectively, on heating as before, melted simultaneously. 

Small portions of potassium chlurate placed on the top of the walls 
of the crucible at different points melted as nearly as possible together, 
provided of course that the flame did not play directly on the salt. 
The same result was also got when one portion of the salt was placed 
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on the top of the wall and another at the middle of the inside of the 
crucible. 

From the above it appears that when the Bunsen’s burner is used 
the temperature at all parts of the crucible is appreciably the same. 
Similar results with the same salts were obtained when the blowpipe 
was employed, the salts melting, as nearly as the eye could judge, 
at the same time at whatever part of the crucible they were placed. 
One or two of the experiments, however, appeared to show that the 
temperature of that side of the crucible nearest the blowpipe was, 
if anything, slightly higher than the side 6 furthest removed from 
it. But, even if this were the case, it would not make any material 
difference, since the salt, in making a determination, being always 
placed in the centre of the crucible, would have the mean temperature 
of the latter. This is also borne out by the results given in Table I, 
where the same or nearly the same melting point is obtained whether 
the lamp or blowpipe be used. ’ 

(c.) The same results were obtained whether the salt, whose melt- 
ing point was required, had been previously fused or not. 

(d.) In order to prove whether the values obtained for the melting 
points of the different salts given in Table I were correct with respect 
to the order of melting, small portions of two of the salts were placed 
in the crucible at the same time, beginning with the two most easily, 
and going on successively to the more difficultly fusible, and the order 
of their melting observed, with the following results :--- 


TABLE V. 


Order of melting, as found by trial. 


‘| Melted at the same time. 
4 


7 
8 +a as nearly as possible together, if any- 
8 thing, AgCl rather the first. 

0 


1 
: | Meltea simultaneously. 
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The above table needs, I think, scarcely any comment, since it is 
seen at once that it supports the correctness of the method as fully as 
could be expected, for there is only one case, viz., that of lithium 
iodide, whose melting point = 453, in which the order of melting, as 
found by experiment, is the reverse of what might be expected from 
the determined melting points, for it was found to melt before thallium 
iodide (whose melting point as estimated = 446), and as nearly as pos- 
sible simultaneously with silver bromide and thallium chloride. In 
other cases of course, where the melting points are very near together, 
the salts appeared to melt at the same moment. 

(e.) Another test employed was the following :—Small portions of 
the finely powdered salts were placed in capillary tubes, and the latter 
then immersed in baths of molten lead or zinc, kept as nearly as possi- 
ble at their melting points, by allowing a portion of the metal to remain 
unfused. 

The melting points of these metals being known, those salts which 
had been found to fuse below those temperatures ought of course to 
melt when immersed in the molten metals ; while those on the contrary, 
which had been found to melt higher, ought not to fuse in them. 

The following table gives the ‘results obtained :— 


Taste VI. 


In molten lead, M.P. = 335. In molten zinc, M.P. = 412. 


Salt. M.P. Effect. | Salt. M.P. Effect. 


NaNO, Melted. | AgBr Melted, but only just, 
and after remaining 
in the bath for a 


long time. 
KNO; | 353 Melted. | TIC) Ditto. 


KClO,; | 372 Shrank, but did not Til Did not melt, only 
melt. | changed to a red 

colour. 

AgBr 434 | Did not melt. AgCl Did not melt. 

TICl 434 Did not melt. 


a 


Whatever conclusions may be drawn from the above results will of 
course have to assume the correctness of the melting points assigned 
to the two metals employed; the numbers given are those found by 
Daniell* I hope shortly, by a modification of the present method, to 
be able to determine the melting points of the more easily fusible 
metals and alloys, when the fusing points of lead and zinc, as found by 
the above observer and by this method, can be directly compared. 


* Lead begins to fuse at 325°, and is completely melted at 335°C. 
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(f.) Ithas already been seen that the melting and solidifying points of 
the several salts as found agree very well, and more nearly almost than 
one would have expected ; and this fact, though affording only a second- 
ary kind of argument in favour of the correctness of the results, is of 
considerable value when more direct proofs are so difficult and so 
little available. The same may be said of the different melting points 
of the same salt. 

Of the above tests b, c, d, and /, such as they are, speak decidedly 
in favour of the correctness of the method, while a. and e seem to 
show that the results it gives are a little too high, 22° C. being the 
greatest divergence between the numbers as found and what they 
ought to be according to a and e. 


Comparison of some of the results obtained with those of Braun, and 
also of the respective methods by which they were arrived at. 


As mentioned at the beginning of this paper, Braun has lately 
published the results of some determinations which he has made of the 
melting points of a few metallic salts. The following is his account of 
the method somewhat curtailed :—“ A thermo-element of platinum and 
iron was used for this purpose (viz., the determination of the melting 
points of metallic salts). In order to protect the iron from being 
attacked by the fused salt, it was surrounded by a thin piece of 
platinum foil, which was pressed close to the iron by means of pla- 
tinum wire twisted round it. Up to temperatures of 260° C., the 
thermo-electric power of the combination showed itself proportional! to 
the differences of temperature at the points where the metals were sol- 
dered together, as has already been shown by Gaugain (Amn. Chim. 
Phys. [3], lxv, 1862), and recently by Beetz (Pogg. Ann. Jubelband) ; 
but at temperatures above 260° C., I have found, with the materials I 
have used, that the temperature and the theimo-electric power of the 
combination no longer exhibited the simple proportional relation 
asserted by Beetz. The thermo-electric power, it is true, still in- 
creased with a stronger heat but more slowly than the temperature. 

“T used as fixed points, (1) the boiling point of water; (2) the melt- 
ing point of zinc (262° C. as determined by the mercurial .thermo- 
meter) ; (3) the melting point of galvanically reduced copper (1200° C.). 
As the places of contact of my thermo-element were not completely 
immersed in the fused copper, an error will be produced in the case of 
difficultly fusible salts, whose melting points will be found too high. 
‘The resistance of the element, which consisted of two wires each 200 
mm. in length, arnounted to 0°25 Siemen’s units; the changes of resist- 
ance of the small heated parts of the same can be neglected, compared 
with the six Siemen’s units’ resistance of the circuit. The intensity of 
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the current was read off on a Wiedemann’s compass, provided with a 
scaleand mirror. A difference of temperature of 80° C. caused a mean 
divergence of 55°2 divisions on the scale, a difference of temperature of 
242° caused a divergence of 265°4, and finally, a difference of 1200° a 
divergence of 460°5. According to the first and last numbers, | repre- 
sented the difference of temperature (T) of the two places of contact 
as a function of the electromotor power or of the current intensity (7), 
here proportional to it, in the form, 


Toai+cr 
in which @ = 55°2 and ¢ = 0°0000054.” 
Table VII represents the results obtained by Braun, and also the 


corresponding melting points obtained by the method proposed in the 
present paper :— 


Taste VII. 


| 
Mean melting 
point Difference. 


Mean 
melting 
point. 


Intensity of 
current. 


é. (Braun.) (new method). 


165 *4 262° C. 
180 °6 314°C. 
194°5 342° C. 
289 0 | 580°C. 
321 0 668° C. 
341 °6 730° C. 
390 °0 910° C. 
393 ‘0 920°C. 
402-0 960° ©. 
447-0 1150° C. 
472 °0 1280° C. 
| 


330° C. 

335° C. 
501° C. 
639° O' 
738 C. 
829°C. 
818° C, 
776° C. 
838° C. 
865° C. 


16 
7 
79 
27 
8 
81 
102 
184 
312 
415 


_ 
LOADS Cros © Oat 


© 6 OD Hm Com en co oo 69 | 


cei2t Pes tS 


Under column p is given the number of observations which 
Braun made in the case of each salt, and under column p’ the num- 
ber made by the author. 

From the last column, which gives the difference between the melt- 
ing points as determined by the two methods, it will be seen that up 
to potassium chloride the two give moderately concordant results, 
with the exception perhaps of lead chloride; but with those salts 
which fuse above potassium chloride, Braun’s method gives higher re- 
sults than the new one, the difference between the two increasing con- 
siderably as the temperature rises, even to as much as 415° in the case 
of sodium sulphate. It is to be regretted that Braun does not give 
the several determinations from which his mean melting point is caleu- 
lated, in order that one might have seen how they agreed among 
themselves, for he does not say whether the results were concordant or 
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not. In the case of the method above described, however, it has 
already been seen that the results obtained by it agree very well inter 
se for the same salt. Table VII, shows that at temperatures above 
800° C. not only do the two methods not agree with each other as to 
the actual melting points they ascribe to the same salt, but also that 
they do not agree as to the order of melting of some of the salts, as in 
the case of strontium chloride, sodium carbonate, and sodium chloride, 
which according to Braun’s method melt in this order, while accord- 
ing to the new method the following is the order of melting—sodium 
chloride, sodium carbonate, and strontium chloride. In order to prove 
which of these is correct, small portions of sodium chloride and stron- 
tinm chloride were placed in the crucible at the same time, and their 
order of melting tested as described on p. 502. The result was, that 
in the four experiments made it was always found that the sodium 
chloride melted decidedly and some seconds before the strontium chlo- 
ride, the blowpipe being used. The position of the two salts in the 
crucible was reversed in each of the experiments made, so as to avoid 
any error that might arise from the crucible being differently heated 
at the two points at which the salts were respectively placed. This 
test is, I think, a very severe one, and fully decides the question as to 
the order of fusibility of sodium chloride and strontium chloride, and 
also speaks very much in favour of the new method. 

The following are the chief sources of error in the two methods, 
from which one may form an idea of the value of the two :— 

New Method.—(1.) A very small quantity of heat may be given up 
to the calorimeter by the short length of platinum wire, used to sus- 
pend the crucible, and whose weight is not included in that of the 
latter, for if it were, an error greater in the opposite direction would 
arise, owing to its having nothing like the same temperature as the 
crucible. This error will be positive. 

(2.) It is possible that the temperature of the crucible may not be 
exactly the same throughout, though the experiments described on 
p. 501 seem to show that it is; in any case the salt at the moment 
of melting would have the mean temperature of the crucible, since it is 
as nearly as possible in the centre of the same. The ‘error, therefore, 
which might arise from this cause would be extremely small, and 
could be neglected. This of course assumes that the salt at the 
moment of fusion has the same temperature as that part of the 
crucible on which it rests, which I think is very probable; if it had 
not, its temperature would be slightly lower than that of the platinum, 
in which case the error in the melting point would be positive. 

(3.) A small error might also be caused by the temperature of the 
calorimeter altering slightly during the few seconds which elapse 
between the first reading off of the temperature and the dropping of 
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the crucible into the water. The direction of this error would vary 
according to circumstances, but would as a rule bring the melting 
point too low. With proper care, however, any error that might 
arise from this source could be entirely avoided. 

(4.) The crucible will lose a small quantity of heat while being 
dropped into the calorimeter; this will cause a minus error, and, 
together with (5), is, I consider, the greatest source of error; bat it 
cannot be very great, as the time which elapses during the dropping of 
the crucible into the water is only a small fraction of a second. 

(5.) Heat lost by the calorimeter. This would cause a minus error, © 
the amount of which, and of that due to the source of error mentioned 
in (4), will be the greater of course the higher the temperature. This 
error, however, can be lessened by using a larger calorimeter or a 
smaller crucible, so that the rise in temperature of the calorimeter 
may not be so great, or best of all by using Rumford’s method. The 
use of a smaller crucible, however, is not to be recommended, as in 
that case the error in (4) would be greater. When, with the crucible 
described above, the fusing point of the salt cannot be reached, a 
smaller one would have to be used; so far, however, this has not been 
found necessary, but sodium sulphate appeared to be about the limit 
to which a crucible so large could be employed. 

Of the above sources of error (1) and (2) would bring the melting 
point too low, while (4) and (5) would act in the opposite direction, 
and as they will cause an error larger than that arising from the 
former, the melting point will, for higher temperatures at any rate, 
tend to be a little too low. The error in (3) may be neglected. 

Braun’s Method.—(1.) From the comparatively large quantity of 
salt used, and the relatively low conducting power of the same 
for heat, it will probably not have the same temperature throughout. 
The direction of the error would be variable. 

(2.) The source of error mentioned in (1) might lead to another, 
from an extra current being produced by the differently warmed por- 
tions of the same salt behaving like two different liquids. The direc- 
tion of this error would depend on circumstances. 

(3.) Might not the current produced by the heat also act electro- 
lytically on the salt? If so, the temperature would be slightly 
affected by the heat changes caused by the chemical decomposition, 
and the salt would be rendered to some extent impure by the products 
of decomposition. The error, however, from this source would, I 
think, be very small, and its direction would depend on circum- 
stances. 

(4.) As mentioned by Braun himself, the places of contact of his 
thermo-element not having been completely immersed in the fused 
Copper (in determining the highest fixed point of his scale), an error 
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would be produced in the case of difficultly fusible salts, their melt- 
ing points as found by him being too high. 

(5.) Though the lower fixed points of Braun’s scale are correct (viz., 
that of boiling water and the melting point of zinc chloride), yet a 
very important error may arise, especially with the less easily fusible 
salts, by taking the melting point, (1200° C. according to Braun) of 
fused copper as the highest fixed point, for the temperature at which it 
fuses is by no means certain, as the determinations which have been 
made of it by different observers vary from 1,000° to 1,398°C. The 
melting point given in Fownes’s Manual of Chemistry, as determined 
by Deniell, is 1091° C. 

(6.) The number of fixed points taken by Braun in the construc- 
tion of his scale is hardly sufficient, fur the gap between the melting 
points of zinc chloride (262° C.) and that of copper (1200°) is a long 
one, in which the relation between the difference of temperature and 
the thermo-electric power of the combination may vary considerably. 

The above enumeration speaks for itself, and no further remarks are 
needed on that head, except that I may mention that the new method 
possesses a considerable advantage over Braun’s, in that while the 
latter requires a comparatively large amount of salt, the former needs 
only 2 or 3 centigrams for several determinations, so that it can be 
employed when only a small quantity of the salt is at hand. The cor- 
rectness of the results obtained, however, is the all-important re- 
quisite. 

Finally, I believe that for high temperatures, Braun’s method gives 
too high results, while the new method yields results somewhat too 
low. 

Conclusion.—The results which have so far been obtained are too few 
to allow any relation, that may exist between the melting points and 
other physical and chemical properties, to be fairly seen. The follow- 
ing table gives a view of the melting points of all the salts I have so 
far determined :— 


Tasie VIII. 


g 
3 


Bisse 


wu 
wa 
bo 
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From which it is seen that, with the exception of thallium chloride, 
and silver iodide, the order of the fusibility of salts containing the 
same metal but different acid radicals, is the same as the order of the 
columns in the table, beginning with nitrates, which are the most 
fusible, and ending with sulphates, which are the least; while with 
salts containing the same acid radical but different metals, the order 
of fusibility appears to exhibit few signs of constancy. 

The melting points of the corresponding salts of potassium and 
sodium appear to run very near together from one end of the scale to 
the other, the greatest difference being 38°, which occurs in the case of 
the chlorides. 

If we compare the melting points of the halogen salts with the 
quantity of heat evolved by the union of equivalent quantities of halo- 
gen and metal, we find that those salts, in whose formation the greater 
amount of heat is evolved, have in general (the only important ex- 
ception being silver iodide) the higher melting point, as is seen from 
Table [X, compiled from that given in Miller’s Chemical Physics, 
p. 389, 4th edition. 


TaBLe IX. 


Heat evolved by 
the union of 
the constituents 
of the salt. 


Melting point. 


100960 738 
94847 776 
90188 703 
77268 639 
44730 501 
34800 457 
25618 434 
18651 530 


At present it is not possible to make a similar comparison in the case 
of the other salts, as the quantities of heat evolved in their formation 
have not yet been determined. Whether this is a real relation or not, 
cannot however be decided by the few examples above given. 

In a subsequent paper I hope to bring before the Society further 
tests as to the correctness of the method, and the results of a syste- 
matic determination of the melting points of metallic salts. 
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General and Physical Chemistry. 


On the Chemical Action of Light on Pure and Coloured Silver 
Bromide. By Hermann W. VoceL (Deut. Chem. Ges. Ber., 
viii, 1635). 


Pure silver bromide, on sufficiently long exposure to good light, is 
sensitive to rays in the extreme red of the spectrum. The author has 
obtained photographic plates, which show distinctly the line A and a 
portion of the spectrum as far beyond it as A is from B. These plates 
show a picture of the entire visible spectrum. Silver chloride is also 
sensitive to rays up to the line A, and dry silver bromide to rays 
beyond it. 

To the colouring matters previously enumerated by the author as 
increasing the sensitiveness of silver bromide to rays which they 
absorb, the author now adds methyl-violet and cyanin, the latter of 
which increases the sensitiveness to orange rays in an extraordinary 
degree. 

The coloration of the bromide film, formerly brought about by adding ‘ 
the colouring matter to the collodion, is more simply effected by pouring 
an alcoholic solution of the colour over the previously prepared plates 
and allowing it to dry. 

The author finds it advantageous to expose the back of coloured 
films instead of the coloured surface, so that the light, after passing 
through the glass plate, may act directly upon the silver bromide. 
In this way, the effect of even opaque colouring matters may be tested. 

J. R. 


Electric Conductivity of Imperfect Conductors. 
By Tu. pu Moncet (Compt. rend., Ixxxii, 39—45). 


THE experiments discussed in this paper lead the author to modify 
some of his former statements on polarisation currents. Among the 
unexpected results he has obtained is the conclusion that a polarisation 
current may traverse electrodes polarised in the opposite direction 
without destroying their exciting power. 

R. R. 


Action of Flames on Electrified Bodies. By M. Doutioyr 
(Compt. rend., Ixxxi, 1208—1209). 


THE power which a flame possesses, even when insulated, of discharging 
an electrified body near it, may be foreseen by regarding the flame asa 
conductor furnished with points on every side. 

R. R. 
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Measurement of the Affinities between the Liquids of Orga- 
nised Bodies by means of Electro-motive Forces. By 
M. BecquEREL (Compt. rend., Ixxxi, 849—852). 


In the study of electro-capillary actions, attention must be paid to two 
questions—(1.) Are simple combinations or double decompositions, or 
both, formed in the reactions of the fluids upon each other? (2.) Do 
the tissues separating two different liquids form piles composed of two 
or more couples? ‘To determine these points, the author has made 
experiments on the white and also on the yolk of eggs at different 
temperatures, when the following results were obtained :— 


1. At zero temperature— 

: : White of egg 
A. Electrodes of platinum F { Yolk 

White of egg 


B. Electrodes of water F Yolk 


2. At 30° temperature — 


C. Electrodes of platinum Yolk 


White of egg 


{ White of egg 
{ Yolk 


D. Electrodes of water F 


3. At the ordinary temperature— 
{ White of egg— 


E. Electrodes of platinum Water & 


F. Electrodes of platinum .... F | Water” al \ = 18. 


From these results, conclusions are drawn that in the reaction of the 
white upon the yolk, the surface of contact of the white and the 
yolk is electro-negative ou the side of the yolk, and electro-positive 
on the other. On the first, reductions take place; on the second, 
oxidations; if there is no electro-capillary action, a transposition of 
the electro-positive and electro-negative elements takes place, which 
can even produce a double effect. 

Other experiments made on the electro-motive force produced in the 
contact of the arterial with the venous blood in a dog under chloroform, 


gave the following results :— 


Blood from the carotid artery — \ 21, 22. 33. 43. 28. 32 
+ ’ ’ > =?) ? “ 


Pe “ jugular vein 


The difference in these results is attributed to the difficulties of 
experimenting on the living animal, on account of hemorrhage, &c. 
An experiment on the jugular vein and the adjacent muscle gave the 
following :— 


ba \ F = 13 mean. 


The electro-motive force produced by the contact of arterial and 
venous blood with albumen, was also determined, the results being. 
almost identical. 

2m 2 
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The reactions between animal and vegetable substances, and the 
effects produced by them, was also examined, and several tables of the 
resulting numbers are given. 

Note by the Abstractor.—Unless given in a former paper, there are 
no experimental details accompanying these results found by the 
author. 

The author is also engaged with experiments in the electro-capillary 
actions produced by the action of sulphurous solutions upon the 
liquids exuded from the skin and epidermis. In a vessel containing 
potassium persulphide is introduced a perfectly depolarised plate of 
platinum, and one finger of the hand, to which a second plate of 
platinum equaliy depolarised has been fixed by a silk thread, is then 
placed in the liquid in such a manner as not to touch the first plate. 
When the two plates are connected with a galvanometer, a deflection 
is obtained, indicating that the solution has produced negative elec- 
tricity in its action upon the liquid exuding from the skin. In sub- 
stituting a strong solution of acetic acid for the persulphide, a contrary 
effect is produced. 

The electro-motive force produced by the contact of water with a 
strong solution of sodium monosulphide, was compared with that pro- 
duced by the contact of water with potassium persulphide, the two 
solutions having the same degree of dilution. The following are the 
results of this observation :— 


\ = 175. 


Comparing them with liquids exuding from the skin, this relation 
remains the same. The question arises, what produces this difference _ 
in the two electro-motive forces? To explain this, the author asks if 
it may not depend upon the following: That the sodium in the mono- 
sulphide, not being at its maximum of sulphuration, as the potassium 
in the persulphide is, would act more energetically than the persul- 
phide on the blood and liquids of the organism. Supposing this, 
would it not be useful to investigate whether or not baths of dilute 
monosulphide of sodium do not act more energetically than baths of 
the persulphide of potassium on the skin. 


J. M. T. 


Heat of Solution of Slightly Soluble Bodies. 
By M. Berruetor (Compt. rend., Ixxxi, 1157—1162). 


THE paper describes a series of experiments having for result that the 
heat of solution of bodies of small solubility has, like that of very 
soluble substances, variations of sign and magnitude, no simple rela- 
tion appearing to exist between the solubility of a body and the heat 
disengaged by its solution. This is not surprising when we consider 
that the heat of solution in water of one and the same body usually 
varies in amount and even in sign with the temperature. 


R. R. 
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Researches on the Constitution of Acids and Salts in Solution. 
By M. Bertuetor (Compt. rend., lxxxi, 844—849). 


'THIs paper consists of a discussion of the recent opinions and 
hypotheses derived from the thermo-chemical investigations of the 
author and others. These investigations have conduced to the forma- 
tion of certain new views concerning the characters of acids and bases 
and their relative energies. 

Strong acids and bases dissolved in separate portions of water and 
then united in equivalent quantities form neutral stable salts which 
disengage quantities of heat nearly constant for the different acids 
and bases of this category. This quantity of heat does not seem to 
vary by the addition of a fresh portion of water or of a base or acid 
identical with or differing from those already in combination. From 
this the author concludes that water does not tend to separate such 
bases and acids at least in any appreciable manner. To such a class 
belong chlorides, nitrates, neutral sulphates of the fixed alkalis. 

Weak acids, however, combining even with strong bases, form salts 
decomposed by water, the decompusition increasing with the amount 
of water added, and decreasing with the amount of base or acid. The 
progress of this decomposition is not always the same; sometimes it 
increases indefinitely, sometimes up to a certain limit, depending on 
the amount of water added. This is observed in borates, carbonates, 
alkaline phenates, and even in acetates, butyrates, valerates, &c. 

Sometimes the decomposition of a neutral salt takes place almost 
entirely with the first addition of water, in such a manner that there 
is an absorption of heat nearly equal to that disengaged in the initial 
formation of the alkaline salt; this is the case in the alkaline com- 
pounds derived from alcohol, mannite, glycerin, &c. To account for 
the unequal action of water in the decomposition of salts formed from 
strong and weak acids, the author forms the following hypothesis: 
that it is not improbable that the stability of alkaline salts of strong 
acids may be due to the formation of definite hydrates resulting from 
the union of water with the acid or base, which in the course of the 
experiment disengage a quantity of heat less than that disengaged in 
the formation of the neutral salt itself. Reciprocally in the decompo- 
sition of the alkaline salts of weak acids with water, it may perhaps 
be due to the thermal effects produced by the formation of hydrates, 
preponderating over those produced in the combination of the neutral 
salt. This hypothesis is given with reserve, az it cannot be com- 
pletely established in the present condition of our knowledge. 

In the case of salts formed by precipitation it might at first appear 
that the precipitated salt would reproduce the same variations in its 
composition as the salt from which it is derived; on consideration, 
however, it seems to correspond with the salt containing the strongest 
base, in every case where the liquid has not been changed from its 
primitive degree of neutrality, ‘“ by the formation of a precipitate,” in 
such a manner as to exercise a new reaction on the precipitate. To 
illustrate this, the case of neutral ammonium carbonate is taken. 
This is a well-defined crystalline salt; but on dissolving it in water, 
the liquid is found to contain at the same time a bicarbonate, a neutral 
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carbonate, and a free alkali held in equilibrium by the water in which 
they are dissolved (Awn. Chim. Phys. [4], xxix, 480). If to this solu- 
tion an equivalent quantity of calcium chloride is added, the neutral 
ammonium carbonate and the calcium chloride produce at once a cor- 
responding calcium carbonate, which causes the disappearance of the 
neutral ammonium carbonate actually existing in the liquid. But at 
the same time the bicarbonate and the free alkali coexisting in the 
same liquid become susceptible of reacting on each other, thus causing 
the breaking up of one of the components of the initial equilibrium ; 
they produce thus a certain quantity of neutral ammonium carbonate 
which the calcium chloride as quickly decomposes ; and the same chain 
of phenomena will be produced till the total separation of the ordinary 
calcium carbonate takes place. It-is otherwise when the precipitated 
salts are spontaneously decomposed or when the alkaline salt dissolved 
in the water forms a certain quantity of a salt more basic than that in 
the liquid. In one case as in the other, the precipitate retains an 
excess of base, and its formation changes the relations existing between 
the base and acid in the liquid: consequently a new equilibrium will 
be established, implying the existence of an excess of acid, or this last 
will be capable of acting on the precipitate previously isolated in such 
a manner as to modify its composition or arrest its formation up to a 
certain point. 

The author also discusses the ideas formed from experiments con- 
nected with the thermo-chemical effects produced by the evaporation 
of liquids, and thinks that these results establish the ideas already 
formed on the nature of different acids. 

a. &. 'F. 


Thermic Researches on Phosphoric Acid and the Phosphates. 
By Berrxeor and Loucuinine (Compt. rend., Ixxxi, 1011— , 
1017, and 1072—1078). 


Onty the first equivalent of soda which combines with phosphoric acid 
disengages a quantity of heat comparable with that attending the for- 
mation of the salts of strong acids. The second equivalent disengages 
much less, scarcely more than is produced in the formation of a bicar- 
bonate. The heat liberated by the union of the third equivalent is 
still less, as its amount is comparable only with that set free in such 
reactions on the production of an alkaline phenate. But the reaction 
does not terminate abruptly with the third equivalent of base, for the 
total heat continues to increase, though in a rapidly decreasing ratio, 
with the quantity of base added, until 5 equivalents are reached. 

A series of experiments with ammonia yielded similar results, and 
also led to the singular discovery that tri-ammonium phosphate may 
or may not be found in a solution of PO,(H;N).H on the addition of 
the third equivalent of ammonia. (The determining conditions are not 
stated). But even if this compound be formed it is unstable, for in a 
few days the third equivalent of ammonia is completely liberated. 
The addition of an equivalent of ammonia to PO,Na,H liberated only 
0°69, but the further addition to the same mixture of an equivalent of 
soda set free 6°5 kilogram-degrees. Even when the double phosphates 
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which contain ammonia, together with one or two equivalents of soda, 
are once formed, the third equivalent of ammonia separates in a few 
hours. Experiments with solutions of baryta and phosphoric acid 
showed that the composition of the basic phosphates varies with the 
conditions under which they are produced, a larger proportion of 
baryta than 14 BaO being in some cases precipitated by PO,Hs. 
Similar anomalies were observed in reactions with strontia, lime, and 
oxide of lead. 

From these experiments, and others relating to certain alkali- 
metrical determinations, and estimates of the distribution of alkaline 
bases among phosphoric and other acids, the authors are led to conclude 
that the three equivalents of alkaline bases combine with phosphoric 
acid on different footings; that the acid is in fact not tribasic in the 
same sense as citric acid; that it is not even bibasic as are sulphuric, 
oxalic, and tartaric acids. They suggest that phosphoric acid should 
be regarded as monobasic, but capable, like certain organic acids, of 
entering into combinations by performing other functions besides that 
of a simple acid. 

R. R. 


Thermic Researches on Acetylene. By M. BerruuLor 
(Compt. rend., Ixxxii, 24—30). 


Tue heat disengaged by the combustion of acetylene in oxygen was 
deduced by the author from the results he obtained in oxidising acetyl- 
ene by passing it into a solution of potassium permanganate. Accord- 
ing to this, 26 grams C,H, would disengage 321 heat-units (kilogram- 
degrees) in the reaction— 


C.H, + O; = 2CO, + H,O, 


and this number shows a satisfactory agreement with that found by 
Thomsen for the direct process. The union of acetylene with oxygen 
to form acetic and formic acids with hydrogen and with nitrogen, dis- 
engages large quantities of heat, as does also its condensation into 
benzene; and these reactions explain the tendency of the substance to 
unite directly with the elements like a true radical. The following 
— relations characterise the formation of the four hydrides of 
carbon :— 


C 


+ H = CH, acetylene (2 vols.).. — 32 kil.-degrees. 
C + H, = CH, ethylene (2 vols.).. — 4 - 
+H 


C 3 = CH;, methyl (2 vols).... + 14 - 
C + H, = CHy,, formene (4 vols.) .. + 22 i 


The principal work in the formation of these compounds consists 
therefore in the synthesis of acetylene formed under the influence of 
the electric spark. The three others are formed, beginning with the 
first, with disengagements of heat in decreasing amounts, viz., + 28, 


+ 18 and + 8. 
R. R. 
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Conduction of Heat in Schistose Rocks. By E. Jannerraz 
(Compt. rend., lxxxi, 1254—1257). 


In a direction parallel to the plane of cleavage, the same temperature 

is in a certain time propagated to a greater distance than in a direction 

perpendicular to the cleavage. R 
R. R. 


Note on Explosives; influence of the Fuse on Compressed 
Gun-cotton. By L. Cuampion and H. Petiet (Compt. rend., 
Ixxxi, 982). 

In the manufacture of fuses for the explosion of compressed gun- 

cotton, the authors object to the use of mercuric fulminate in the 

pulverulent state, not_only because it is more dangerous in that condi- 
tion, but because it cannot be conveyed separately from the capsule of 
which it is to determine the explosion. 

Having made experiments with compressed fulminate, they find that 
it obviates the difficulties above alluded to; that a charge of two grams 
in a brass capsule ;2,ths of a millimeter thick, is sufficient to explode 
dry gun-cotton, but that if the cotton contains 5 per cent. of water, 
the thickness of the tube must be increased to half a mi!limeter ; that 
the compression of the fulminate slightly diminishes its rate of com- 
bustion, rendering it unnecessary to close the capsule accurately. 

The thickness of the envelope plays a very important part in deter- 
mining the explosion. 

If the resistance is too weak, 2 grams of fulminate are insufficient 
to explode the cotton; on the other hand, if the sides of the tube are 
too thick (3'mm.), a charge of 5 grams is equally unable to effect the 
explosion. . 

A number of small] simultaneous explosions were found to be equiva- 
lent to the explosion of a larger quantity of fulminate. Thus six small 
fuses bound together, and one of them ignited, was sufficieut to cause 
the remainder to explode, and to explode the charge of gun-cotton in 
connection with them. 

The authors illustrate this relation between sonorous waves and the 
vibrations produced by detonation by placing a sensitive flame at such 
a distance from a musical note, that the sound, at sufficiently wide 
intervals, is unable to affect the flame. On sounding the note con- 
tinuously at short intervals, the flame responds, just as if the note had 
acquired greater intensity. 

J. W. 


Lecture Experiment to illustrate Vaporisation without Fusion. 
By Lornar Meyer (Deut. Chem. Ges. Ber., viii, 1627). 


Ir a few grams of iodine are sealed up in two glass tubes 20—30 mm. 
wide and 30—40 cm. long, from one of which the air has been pre- 
viously exhausted, whilst the air in the other has been slightly 
expanded only by warming, and the two tubes are then heated in a 
Bunsen burner, the iodine in the tube containing air fuses and gives 
off very dark coloured, almost opaque vapour; but that in the 
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exhausted tube does not fuse, and the vapour formed is much less dark 
in colour and remains perfectly transparent, because it condenses on a 
cooler part of the tube as fast as it is formed. The experiment is well 
adapted to show the effect of pressure on fusion and eens: x” 


A Self-acting Blowpipe of Simple Construction. 
By J. Lanpaver (Deut. Chem. Ges. Ber., viii, 1476). 


THE apparatus consists of two large bottles having at bottom tubulures 
which are connected by a caoutchouc tube. One of the bottles stands 
on the table; the other, filled with water, is placed at a higher level. 
The neck of the bottle on the table is connected, by means of a caout- 
chouc tube, with a stand gas-blowpipe. The flow of water and gas is 
regulated by screw pinch-cocks. Bottles of 4 litres capacity furnish 
a constant blast for ten minutes, after which it is only necessary to 
reverse the positions of the bottles for a fresh operation. . 

J. RB. 


Inorganic Chemistry. 


New Crystallised Hydrate of Hydrochloric Acid. 
By I. Pierre and E. Pucnor (Compt. rend., lxxxii, 45—49). 


Srronc commercial hydrochloric acid may be maintained at a very 
low temperature without any change; but when into the cooled liquid 
a continuous current of nearly dry hydrochloric acid gas is passed, an 
abundant deposition of crystals soon occurs, and at the same time the 
temperature rises from — 22° to — 18°, remaining stationary at this 
last point during the formation of the crystals. These crystals decom- 
pose rapidly in the air, emitting white fumes; they very quickly dis- 
solve in water at ordinary temperatures, but at — 18° the solution is 
effected very slowly. Analytical results lead the authors to assign for 
their composition the formula HC1.2H,0. 

They find that mixtures of snow and ordinary hydrochloric acid con- 
stitute powerful and economical refrigerants. With 2 parts of snow 
to 1 part of acid a lowering of the temperature to— 32° is readily 
obtained. 


R. R. 


Removal of Arsenic from Sulphuric Acid. By W. THorn 
(Ding]l. polyt. J., cexvii, 495). 


Acw of 50° Beaumé is heated to 70° or 80° and mixed with a due 
amount of sodium thiosulphate (hyposulphite): sulphide of arsenic 
and sodium sulphate are formed; the former settles to the bottom of 
the reservoir. The acid is drawn off; a fresh quantity is run into the 
reservoir, and the process is repeated. The acid before purification 
contained on an average 0°098 per cent. of arsenic, and after purification 
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0°004 per cent. The purified acid contained from 0°3 to 0°4 per cent. 


of sodium sulphate. 
M. M. P. M. 


Note on the Decomposition of Nitrogen Iodide and Chloride. 
By Cuampion and H. Peuer (Bull. Soc. Chim, [2], xxiv, 447— 
448). 


CHLORINE and bromine cause iodide of nitrogen to explode; it also 
explodes when raised gradually to 48°. Iodide of nitrogen prepared 
by shaking 1 gram of iodine with 10 c.c. of ammonia for ten minutes, 
filtering, and washing with 10 c.c. of ammonia, and then with water, 
behaves always in the same manner. 

The reason of the explosion of nitrogen chloride in contact with 
turpentine is without doubt the affinity of the turpentine for chlorine, 
for chlorinated turpentine does not cause an explosion. 

W. R. 


On the Exchange of Ammonia between Natural Waters and 
the Atmosphere. By Tu. Scutorsina (Compt. rend., lxxxi, 
1252—1254). 


Tue quantity of gas dissolved by a liquid is proportional to the ten- 
sion of the gas while the temperature remains constant. This law 
though it simplified the study of the absorption of gases, had not been 
verified for tensions so low as the author had been working with; he 
therefore instituted some preliminary experiments. According to 
theory the quantities of ammonia in the same volume of air and water 
ought to offer a constant relation for the same temperature. Schloe- 
sing, however, found that it was variable, and decreased with the 
ammoniacal value of the air. 

The actual quantity of ammonia in the air varies from the 0°005 to 
0°100 of a milligram per cubic meter. The author experimented on 
air containing— 


Ammonia in one Ammonia in one 
Me of air. Temperature. litre of water. 

mg. mg. 

‘06 5°3° 11°76 sea water. 
132° 421, 
20°2° 2°45 ue 
26°7° 135, 


58° 11°58 pure water. 
76° 7°41 ‘ 

12°7° 5°03 mt 

20°0° 2°56 


He draws from these figures several conclusions— 

1st. For the same ammoniacal tension of the air, the quantity of 
alkali dissolved in a natural water, up to the equilibrium of tension 
decreases rapidly as the temperature rises. 
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2nd. Consequently in two sheets of water containing the same pro- 
portion of ammonia, one tepid, the other cold, the air resting on the 
first is much richer in alkali than that resting on the second, and pre- 
sumably, therefore, the atmosphere is richer in ammonia in the tropical 
than the frigid and temperate zones. 

8rd. The results for sea and distilled water are almost identical, 
while for the same ammoniacal value the tension is rather higher in 
the sea water. 


a. BOW 


Action of Nitric Acid on the Phosphates and Arsenates of 
Barium and Lead. By HE. Duvittier (Compt. rend., lxxxi, 
1251). 


Wuen the phosphates and arsenates of barium and lead are boiled 
with nitric acid of variable concentration, and the solutions left to 
cool, decomposition takes place, and crystals of nitrate of barium or 
nitrate of lead are deposited, provided the nitric acid is sufficiently 
concentrated to render the nitrates of lead and barium insoluble in the 
liquid. If water be added toa solution of phosphate or arsenate of 
barium in nitric acid, it remains clear; but if a boiling solution of 
phosphate or arsenate of lead in nitric acid be diluted with water, it 
quickly deposits needles of biplumbic arsenate. 
7 Ee Os 


Note on Copper Sulphide and Phosphide. 
By Cuampion and H. Petier (Bull. Soc. Chim. [2], xxiv, 446—447). 


THE cupric sulphide, CuS, is obtained by the action of a solution of 
sulphur in carbon disulphide on copper turnings. The excess of sul- 
phur is removed by washing with carbon disulphide. Another 
method consists in precipitating a copper salt with potassium penta- 
sulphide, and washing out the excess of sulphur. The phosphide may 
be obtained by mixing commercial phosphide, which contains about 
20 per cent. of phosphorus, with an excess of red phosphorus, and 
heating to dull redness till the excess of phosphorus is removed. The 
last traces of free phosphorus may be got rid of by heating gently in a 
current of hydrogen. . 


W. R. 


A New Method of preparing Thallium. By J. Krauss 
(Dingl. polyt. J., cexvii, 323—324). 


Ix working up large quantities of flue-dust of Meggen pyrites for 
thallium, the conversion of the subchloride of thallium by condensed 
sulphuric acid becomes difficult and unpleasant. The author intend- 
ing to work with large quantities of dust obtained from the factory of 
Engelcke and Krause at Trotha, proceeded in the following way :— 
Dry subchloride of thallium was introduced into tused bisulphate of 
soda, which readily converted the former into thallious sulphate. The 
fused mass was dissolved in water and the thallium precipitated in the 
metallic form by chemically pure zinc. Although this method is used 
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on a large scale, Julius Hoffmann proposed to the author to use crys- 
tallised sodium sulphate for the conversion of tue orgs His 
experiments showed that a very weak solution of about 3°—5° B. 
effected the change very readily. 

On a large scale the author proceeded as follows:—Three large 
spirit casks were placed one above another in such a way that the 
liquid in the upper cask could be emptied into the lower by means of 
a siphon. In the uppermost cask the flue-dust was lixiviated with 
water warmed by steam, the clear and concentrated liquor siphoned off 
into the second cask, and the thallious sulphate precipitated with 
hydrochloric acid as thallious chloride. The second extract in the 
upper cask was used as solvent in the next charge. If the liquid is 
strongly agitated, the chloride will soon fall to the bottom of the cask. 
After the liquid had been drawn off, the second cask was filled with 
pure water, and a sufficient quantity of crystallised sodium sulphate 
added to give the above strength. By agitating the mixture, the con- 
version took place very quickly, and the liquid was now brought into 
the lowest cask, slightly acidulated by sulphuric acid, and the thallium 
precipitated with pure zinc. This spongy thallium is washed with 
water, pressed very strougly, and fused. 

This method offers the advantage that the preparation can be 
accomplished without using a direct fire, and that the expenses are 
very moderate, as large quantities can be continually worked up. The 
process may be conducted by a common workman if the exact quantities 
of dust, crystallised sodium sulphate, and water have once been fixed. 
The author prepared 10°5 kilos. of metallic thallium by this method. 

D. B. 


Remarks suggested by the Discovery of Gallium. 
By D. MENDELEJEFF (Compt. rend., lxxxi, 969—972). 


In this paper the author draws attention to the fact that in the year 
1869 he enunciated what he called the periodic law. According to 
this law the properties of simple bodies and the structure and proper- 
ties of their compounds are pericdic functions of the atomic weights 
of the elements. By means of it a complete system of possible 
elements was tabulated; and one of the gaps was provisionally sup- 
plied by ‘‘ekaaluminium.” The position of this element in the table 
is between aluminium and indium, in the same way as zinc is placed 
intermediate between magnesium and cadmium, or arsenic between 
phosphorus and antimony, as shown in the following scheme :— 


Series. 2nd group. 3rd group. 4th group. 5th group. 
3 Mg P 
5 Zn * El’ As 
7 Cd Sb 


The atomic weight of ekaaluminium should be 68. Its salts should 
have the same constitution as those of aluminium, Al.,0,, &c. It 
should be easily reducible, stable, of specific gravity 5-9, and should 
decompose water at a red heat. It should be thrown down from solu- 
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tion by sulphuretted hydrogen more readily than zinc, the precipitate 
being insoluble in ammonium sulphide. Carbonate of baryta should 
also precipitate it. 

As in the case of indium and thallium, the spectroscope should give 
the indications of its existence. 

The probability of this element being identical with gallium is 
pointed out, and a search for the supposed element ekasilicon 
(Es = 72), especially in company with arsenic and titanium, is recom- 
mended. 

Among other applications, this law requires changes in the com- 
monly received atomic weights of indium, uranium, cerium, thorium, 
yttrium, and erbium. 


M. L. 


Note by Abstractor.—The periodic law was first enunciated in 1864 
by J. Newlands (Chem. News, x. 59, 94). 
i M. L. 
Some of the Properties of Gallium. By Lecog pre BorsBauDRAN 
(Compt. rend., Ixxxi, 1100—1105). 


In addition to the facts already published (p. 190), the author adds 
further observations on the properties of gallium. 

(1.) In presence of large quantities of zinc: Ferrocyanide of potas- 
sium precipitates gallium and zinc together. The ferrocyanides washed 
with hydrochloric acid, decomposed with sulphide of ammonium, and 
dissolved in hydrochloric acid, gave brilliant spectra of gallium and 
zinc. A strip of cadmium did not reduce the chlorides, even on 
boiling. 

By fractional precipitation with carbonate of soda, gallium can be 
sharply separated from a solution of zinc chloride. From an ammo- 
niacal solution containing sulphates or chlorides of the two metals, 
acetic acid precipitates white gelatinous flocks containing the gallium. 

(2.) With pure salts of gallium: The spectrum of the chloride 
showed only rays 417 and 404, the former being much the brighter. 
The colour of the spark was light violet. Jn a gas-flame only 2-417 
was displayed, and that feebly. 

Ammonia partly redissolves the precipitate it first occasions in a 
solution of the chloride or sulphate. The sulphate evaporated and 
dried until the vapour of sulphuric acid almost ceases to be evolved, is 
still soluble in water. Crystals probably of ammonia-gallium alum are 
soluble in cold water, but the solution becomes troubled on warming ; 
not so, however, if acetic acid be present. A small crystal, placed in 
a strong solution of ammonio-aluminium alum determined the crystal- 
lisation of the latter. 

On passing a current from five bichromate cells through an ammo- 
niacal solution of a sulphate, with platinum electrodes, metallic 
gallium is deposited on the negative, and a white film on the positive. 
After four and a half hours, the deposited gallium weighed -0016 
gram. With ten cells, ‘0034 gram of gallium was obtained in five 


hours. It presents itself as an adhesive layer, not easily burnished by 
friction, but better by pressure. 
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Without the author’s special method of spectroscopic investigation, 
the minute quantity of gallium (‘00001 gram at most) in the drop of 
liquid first examined, would doubtless have escaped detection. 

M. L. 


On Amalgams. By Ennes pe Souza 
(Deut. Chem. Ges. Ber., viii, 1616). 


Sitver amalgam, exposed to the temperature of boiling sulphur till it 
ceases to lose weight, retains 12°61 per cent. of mercury. The formula 
Agi;Hg requires 12°47 per cent. 

Gold amalgam, under the same circumstances, retains 10°03 per 
cent. of mercury. The formula Au,Hg requires 10°13 per cent. 


J. R 


Decomposition of White Precipitate by Iodine. 
By F. A. FLiickicer (Deut. Chem. Ges. Ber., viii, 1619—1621). 


A pry mixture of white precipitate and iodine undergoes no change at 
first, but after standing for a quarter of an hour or more, a feeble 
explosion takes place, attended with considerable rise of temperature. 
Todine is evolved in vapour, and the residue, which is fused together, 
is coloured with yellow mercuric iodide. When, however, a mixture 
of white precipitate and iodine is moistened with water, decomposition 
begins at once, as is shown by a continuous crackling, which goes on 
for hours. The products of the decomposition are nitrogen, ammonia, 
ammonium chloride, and mercuric chloride and iodide. 

White precipitate is decomposed also by hypobromous acid and 


solutions of its alkali-salts. 
J. & 


Influence of various Solutions upon the Rusting of Iron. 
By A. WaGner (Dingl. polyt. J., eexviii, 70—79). 


Derails are given of experiments made upon strips of iron which were 
acted upon by water containing various salts, in presence of air free 
from carbon dioxide, and of air containing that gas at various tem- 
peratures, and also in sealed tubes, from which air was expelled. 

The general results were that pure water in presence of air, causes 
iron to rust; that if carbon dioxide is also present, the rusting is 
more rapid; that the production of rust is materially increased by the 
chlorides of magnesium, ammonium, sodium, potassium, barium, and 
calcium, the first mentioned being the most active in this respect; 
that iron immersed in evaporated river-water rusts more slowly than 
iron in distilled water; that the presence of oils or fats greatly dimi- 
nishes the rapidity of rusting; that alkalis prevent the rusting en- 
tirely. Magnesium chloride solution in the absence of air attacked 
iron at a temperature of about 100°; chlorides of sodium, potassium, 
barium, and calcium were without action under the same circum- 
stances. The original paper must be consulted-for details and measure- 


ments. 


'M. M. P. M. 
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Density of Pure Platinum and Iridium and of their Alloys. 
By H. Sainte Criarre Devi._e and H. Desray (Compt. rend., 
Ixxxi, 839—843). 


Tue first portion of this paper is occupied in stating that a new process 
for the preparation of platinum and iridium in the pure form has been 
found necessary, chiefly from the fact that the metals and alloys pre- 
viously employed retained in their structure cavities formed in cool- 
ing, which, not communicating with the external air, did not become 
filled with water in the operation of determining their densities, and 
thus led to erroneous results. 

1. Platinum: In the preparation of platinum, pure lead, obtained 
by calcining lead acetate, is employed for the separation of the metal. 
The complex alloy met with in commerce under the name of platinum, 
having been finely ground, is fused with six or ten times its weight of 
lead. The lead removes copper, palladium, a portion of iron, and a 
small quantity of the platinum. These substances can be dissolved, 
together with the excess of lead, by pure nitric acid. There then re- 
mains an alloy of platinum and lead, which is dissolved by weak aqua 
regia, taking with it the rhodium. A crystalline residue is left, con- 
taining iridium, ruthenium, and iron not removed previously by the 
lead. If the platinum is rich in rhodium, that which combines with 
the lead cannot be extracted by strong aqua regia, but may be sepa- 
rated from the iridium mixed with iron and ruthenium, by boiling 
concentrated sulphuric acid. The platinum is separated from the 
rhodium and lead in the acid solution by sal ammoniac; but ia order 
to entirely eliminate the rhodium, it is necessary that the precipitated 
chloro-platinate of ammonium should be so finely divided as to appear 
amorphous and nearly white. It is washed with water, acidified with 
hydrochloric acid, which retains a small quantity of the platinum. 
This last process has been given by Stas. 

The platinum is melted by the blowpipe in a crucible of pure lime. 
When the metallic mass is perfectly liquid, the stopcocks regulating 
the supply of coal-gas and oxygen are quickly closed, and the ingot 
allowed to solidify on the surface. The heated crucible keeps the 
lower portion of the ingot in fusion, thus allowing contraction and 
solidification to take place from the side, so that the cavities formed 
communicate with the exterior of the mass. For determining the 
density, masses of pure platinum, weighing from 200—250 grams, 
were taken. 

Should larger masses of the metal be obtained in the above manner, 
the authors suggest the importance of studying the properties of 
annealing and hardening of samples taken from the centre of the 
ingot, as being the most pure. 

2. Iridiwm.—The iridium used in the experiments was obtained 
from material belonging to Mr. Matthey, and a new process was em- 
ployed in this case also for the removal of the final impurities. 

_ The iridium, reduced to a fine powder, is fused with lead and the 
‘ingot treated successively with nitric acid, aqua regia, and boiling 
sulphuric acid, which leaves the iridium crystalliue and still retaining 
ruthenium (without osmium); this is treated with four times its 


524 ABSTRACTS OF CHEMICAL PAPERS. 


weight of baryta and its own weight of barium nitrate, or five 
times its weight of barium dioxide in a silver or porcelain crucible ; 
the crushed mass is then mixed with four or five times its weight of 
water, and treated witha current of chlorine in a tubulated retort; 
after supersaturation with chlorine, it is distilled slowly in a current 
of that gas. Volatile hyperruthenic acid is thereby obtained in crystals 
’ and red nodules, which subsequently dissolve in the moisture pro- 
duced in the distillation. The barium iridiate is transformed into 
green iridium perchloride and barium chloride, with disengagement 
of oxygen. The liquor, after removal of the barium by sulphuric 
acid, is evaporated to dryness to separate silica. The residue taken 
up by water, consisting of brownish-red iridium dichloride, the green 
chloride having lost chlorine during evaporation, is then precipitated 
by chloride of ammonium, washed with a concentrated solution of the 
same, and the dark violet chloro-iridiate of ammonium is calcined in a 
current of hydrogen. Metallic iridium is thus obtained. This treated 
with nitre and potash in a gold or silver crucible, gives a violet mass, 
which, taken up by water, imparts to it a violet-blue colour. The 
residue must be washed successively with water, chloride of ammo- 
nium, oxalic acid, and finally with chlorine-water and ammonia. The 
iridium having been calcined in a crucible of purified carbon, is melted 
in a lime crucible with the precautions mentioned in the case of plati- 
num, only employing pure dry hydrogen instead of coal-gas. 

The following are the numbers given for the densities of the metals 
and the alloys :— 


Platinwm.—Density ........ccccccccccccvens 21°504 
21-500 

21-480 
Iridiwm.—The ingot before breaking it........ 22°239 
Sample of a broken ingot .......... 22°403 


The platinum on analysis showed traces of rhodium, and the iridium 
traces of rhuthenium. 


Alloy of Platinum 90 parts, and iridium 10 parts. 


Density...... aeunoees 21-615 
Alloy of Platinum 85 parts, and iridium 15 parts. 
DOMME. coc cccccccces 21°618 
Alloy of Platinum 66°67 parts, and iridium 33°3 parts. 
DOE. oc cosievceeece 21°874 
Alloy of Platinum 5 parts, and iridium 95 parts. 
OE sb 6s cc cewuesess 22-384, 
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Mineralogical Chemistry. 


Crystallographic Notices, By N. v. KoxscHarow 
(Jahrb. f. Min., 1875, 873). 


Mica from Veswvius.—The author has submitted mica crystals from 
Vesuvius to accurate measurement and crystallographical examination, 
and concludes that this mica is without doubt hexagonal-rhombohedral, 
and maintains that it is monoaxial. The new measurements agreed 
perfectly with the former ones, but the angles of the primary rhombo- 
hedron were determined with very great exactness, and found to be 
R: OP = 99° 56' 20”, and the lateral edges of R = 117° 4’. The 
following hexagonal pyramids of the second order were observed :—- 


Angle of terminal edge. Angle of lateral edge. 
ere 152° 10’ 57° 30' 14” 
ae 122° 16’. 28" 149° 46' 44" 
BPs vccses 120° 35' 38° 164° 37' 20" 


The Jarosite of Beresowsk occurs at Beresowsk in small, but very 
distinct crystals, either attached or in druses. They exhibit the com- 
bination R.OR ; the faces of R are lustrous, also those of OR, which 
are often convex. Colour, blackish-brown to almost black ; streak, 
ochre-yellow. Angle of terminal edge, R = 89° 8'.R: OR = 125° 54’. 


Occurrence of Native Lead in Russia.—Native lead is found in the 
Kirghisi steppes in small plates or grains embedded in hornstone, 
together with barytes and cerussite in the Bogoslowskoi mine in the 
district of Karkalinsk. It also occurs in the gold washings of Katha- 
rinenburg and Tomilowskaja; also in the valley of the small river 
Tomilowska, accompanied by gold, magnetite, and specular iron. 


On the Calcite of Russia.—The finest calcite crystals are found in 
the Turjini copper-mine, near Bogoslowsk, exbibiting the following 
combinations :—1) oR.R*.R§ ; —2) oR.R*—}R;—3) R§.R*.R® 
tR.R.AR.SR ; —4) R*.2R*7.R.4R. oR ; —5) R*.R4S.R*.2R*.—$R74B. 
oR ; —6) R*.R ; —7) R*.R43.R°2R*—4R’—8)R’ ; (twin, parallel to 
0R)—9) R*.oR (twin)—10) R*R.oR; (also twinned like the 
others)—11) R*.R ; —12) R°—2R’?.R—11R; 

It will be readily seen that a scalenohedral type predominates in 
the calcite crystals from this locality. The scalenohedron —4R’ 
_ never been observed before. The following measurements were 
obtained :— 


Angle of the shorter Angle of the longer Angle of the lateral 
terminal edge. terminal edge. edge. 
= 114° 34’ 4" 137° 45’ 38” 128° 31’ 30” 


All the twins occurred with parallel systems of axes. In the copper 
mine of Kiriabinsk, the crystals of calcite exhibiting the form R some- 
VOL. XXTX. 2.N 
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times attain a magnitude of from 3 to 10 cm., and are nearly as pure 
as the “double refracting spar” of Iceland. Most of the crystals 
exhibit a multifarious twin formation, after the law—“ the twin plane 
a face of—}R.” These calcite crystals occur with beautifully crystal- 
lised albite and magnificent apatite. The hollow channels observed by 
G. Rose are also very distinct; their position is either in one twin 
plane and in one direction parallel to the horizontal diagonal of the 
primary rhombohedron, or in the line of intersection of two twin 
lamine. In the copper-mine of Gumeschewsk, calcite occurs in the 
form — 2R on brown iron ore. In the Altai Mountains, at the 
Smeinogorsk mine, calcite crystals occur in drusy spaces of barytes, 
and exhibit the combinations — 4R ; — }R.oR ; — 14R — 4R; at the 
Kadainskoi mine, R—2R; at the Kultuminskoi mine, — 2R; and at 
the Klitschinskoi mine, — 4R. 
C. A. B. 


Parallel-fibre Formation and Columnar Separation. 
By Herne. Orro Lane (Jahrb. f. Min., 1875, 880). 


From a microscopical examination of the structure of distinctly fibrous 
minerals and typical separated basalt, the author wished to find out 
whether these formations took place with an increase of volume. He 
examined the hollow spaces between the fibres of fibrous gypsum, and 
found that they occurred parallel to the axes of the fibres, and that 
their longitudinal axes were parallel with the fibre-axes. These hollow 
spaces took up their position during the formation of the fibrous gyp- 
sum; their form and position show that both they and the gypsum 
underwent lateral compression. An examination of the texture of 
columnar basalt shows that the former fluid structure surrounding the 
column had the same direction as the axis of the column. On com- 
paring this fact with the observation in connection with the hollow 
spaces in fibrous gypsum, the parallel is complete, as both enclosures 
have their longitudinal axes parallel to the chief axes—in one the fibres, 
in the other the columns—and both fixed in this position by lateral 
compression ; therefore the parallel-fibre formation of gypsum and the 
columnar separation of basalt are the products of lateral compression 
during the formation of the rock. The theory of an increase in volume 
of the mineral during its formation can be applied only to certain 
examples of fibrous gypsum. 
C. A. B. 


Certain alterations of Agates and Flints. By C. Frieprt 
(Compt. rend., lxxxi, 979). 


CrrTAIN specimens of agate from Uruguay presented a remarkably 
altered appearance. Some were white and opaque, but with veins still 
visible, and the structure distinct by reason of variations in hardness 
and lustre. Others were almost entirely converted into a white earthy 
substance, which could be easily cut with a knife or reduced to powder, 
and in which the zones were visible only at places where the varying 
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material of the stone had more successfully resisted the action of decom- 
posing agents. 

Since agate is never homogeneous, but is formed of a mixture of 
hydrous and anhydrous silica, sometimes separated in layers, some- 
times intimately mixed, it was reasonable to suppose that the altera- 
tion above-mentioned was due to the action of some solvent upon the 
hydrated silica, since in that form silica would be more readily attacked 
by alkaline solutions than in the anhydrous condition. Such was 
found to be the case ; an examination of the white powder showed it to 
be entirely composed of almost anhydrous silica. 

Other varieties of silica present analogous alterations. Chalk flints 
are often covered with a white opaque crust, more or less coherent, 
and in some specimens further transformed into an earthy material ; 
even fragments of flint, which have been exposed for a much shorter 
time to the action of atmospheric agencies, not unfrequently show 
unmistakable signs of superficial decomposition. 

In the case of flint, however, ignition of the altered portion is not 
always unattended by loss of water; on the contrary, the alumina and 
iron oxide present frequently have become hydrated, and then a con- 
siderable amount of water may be expelled ; it then becomes difficult to 
say whether the silica present was in the hydrated or in the anhydrous 
state. To obviate this difficulty the author takes the apparent density 
of the specimen, by first weighing it, then immersing it in mercury and 
weighing the mercury which it displaces; the weight so found, divided 
by the density of mercury, gives the weight of water occupying the 
original volume of the flint, and thus the relation of its weight to that 
of the volume of water which it would have displaced before alteration 
is found. As an example, a fragment of the altered agate of Uruguay 
had an apparent density of 1°84, that is to say, a volume weighing 
originally 2°5 had lost 0°66 or 26°4 per cent. of its weight. 

In confirmation of the foregoing suppositions it is shown by actual 
experiment that the altered portion both of agate and flint 1s more 
soluble in alkaline solutions than the unaltered portion. 

J. W. 


Felspar recently found in the Odenwald, with a Determina- 
tion of its Fusibility and the Law relating thereto. By 
Caru Biscuor (Dingl. Polyt. J., eexvii, 319—322). 


Tuts felspar, discovered by Dr. Mitscherlich of Darmstadt, exists in 
gneiss in the form of a solid gangue, and forms a crystalline mass of 
yellowish to greyish-white colour intergrown with mica, occasionally 
with manganese garnet, and more frequently with small crystals of 
quartz. The foliated structure characteristic of felspars, with its 
cleavage in two directions perpendicular to one another, is very dis- 
tinct. Its surface when split is sometimes thinly striated, aud some- 
times has a mother-of-pearl lustre. 

The bed is of such thickness and extent, that for the next ten years 
a daily outturn of several hundredweights may be expected with 
certainty. 

Pyrometric Estimation—The author prepared fror one kilo. of the 

2x2 
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mineral an average sample, affording a white powder with a slight 
yellowish-grey tinge. He exposed this to a bright red heat, having 
formed the powder into small cylinders. These were softened to a 
white vitreous enamel] (with black spots), and changed into a spherical 
form. If the heat is less, so that the cylinders completely retain their 
shape, an enamel-like coating is formed on the surface. 

This felspar is distinguished from four other felspars found in 
Bohemia, in Norway, in the Odenwald (an old variety), and in Spessart, 
by its lower melting point; it therefore becomes interesting to investi- 
gate the cause of this easier fusion and its relation to the chemical 
composition. The Bohemian felspar alone shows similar appearances 
of a comparatively easy fusion, whilst the others are not in the least 
altered by the lower degree of heat. At a strong red heat the shape 
of the Bohemian felspar becomes altered, the edges of the cylinder 
assuming a round form, whereas the others, even though vitrified, 
still exhibit perfect edges. 

If the felspar is mixed with clay, and the mixture heated nearly to 
the melting heat of platinum, the cylinders gradually melt to flat 
masses with dirty-coloured spangles. The other felspars above men- 
tioned, however, when treated in like manner, are decidedly less 
fusible. 

Analytical Estimation—The author found in the average powder 
dried at 100° :-— 


The chemical formula to be calculated herefrom gives the propor- 
tion of oxygen of the alkalis and alkaline earths (= 1) against that of 
alumina, oxide of iron, and silicic acid = 1 : 3°19 :: 12°75, i.e., the 
numbers almost agree with the normal proportion of the calculated 
double silicate :-— 

1:3 :12o0r Na,.O.Si0, + Al,0;.38i03, or 2Na.0. 38i0, + 2A1,0s. 9Si0,. 


The presence of lime, the large amount of soda, and the compara- 
tively small amount of alkalis is remarkable. 

The author then proceeds to study the greater or lesser fusibility 
of a felspar as determined by its chemical composition. 

Supposing that Richter’s law of the equivalent substitution of flux 
may be applied in this case, and that consequently the analytical 
difference may be neglected, especially with regard to the alkalis, we 
find, as in the case of clays, the same substances—silicic acid, alumina, 
and flux. The proportion of the constituents to the clay is, however, 
so far essentially different, as a much larger quantity of flux and, vce 
versd, less alumina is present. In so large a proportion of flux, silicic 
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acid, as previously observed, becomes very important, whether it 
influences very easily fusible mixtures in raising the melting point or 
retarding the fusion, or less fusible mixtures in lowering the melting 
point. In the case under consideration the large amount of silicic 
acid increases the fusibility, and the number will be correct which 
expresses this relation, and is obtained by supposing the quantity of 
flux as well as of alumina to equal 1; in other words, the fusibility 
is proportional to the product of the quantities of oxygen contained in 
the alumina and the silicic acid. 
The analysis of the four felspars above mentioned gave :— 


No. I. No. 1I. No. ITI. No. IV. 


Perfectly white; Perfectly grey; Flesh colour; Red, with spots ; 
Bohemia. Norway. Odenwald. Spessart. 


Silicic acid.... 65°64 64°44 64°40 64°26 
18°04 18°75 18°91 17°79 
00°88 00°65 00°67 1°73 

00°27 00°24. 0°23 
13°82 13°76 14°44 
3°40 2°17 1°77 


100°33 100°15 100°22 


If we calculate the chemical formula as above, we obtain :— 


Felspar I. 1: 2°84:: 11°45. 
o II. 1: 2°93:: 11°29. 
» Ill. 1: 3°04:: 11°57. 
» iV. 1:2°96:: 11°52. 


The chemical composition for the four spars, calculated like that of 
the clays, gives— 


i. Il. 
0°91 (Al,O; 4:16 SiO;) + KO. 0°90 (Al,0; 3°93 SiO;) + KO. 


III. IV. 
0:93 (Al,0; 3°90 SiO;) + KO. 0°80 (Al,0; 4°13 Si0;) + KO. 


Alumina and flux = 1. 
3°79 3°54 3°63 3°30 


The fusibility is proportional to the above numbers, increasing with 
the larger number and decreasing with the smaller. From the analysis 
the degree of fusibility can thus be calculated and the pyrometric 
result checked. 

For the new felspar we obtain from the formula *95(A1,0, 4°11Si0;) 
+ KO the number ‘95 X 4°11 = 3°90, which is the highest; i.e., the 
spar in question is the most readily fusible of the five mentioned 
felspars, which exactly agrees with the pyrometric results. 

In short, the above-mentioned mineral containing iron, with small 
quantities of quartz and mica, and having a mother of pearl lustre, 
belongs to the soda felspars, in which part of the soda is replwed by 
lime. It may be distinguished from other commercial felspars by its 
very great fusibility. 
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This greater fusibility is important to manufacturers using the spar 


as a flux or cement, since a lower degree of heat requires less ge 


On Kaolin from the Middle Variegated Sandstone of 
Thuringia. By Huco Hero tp (Jahrb. f. Mineralogie, 1875, 877). 


KAotin occurs in very large quantity in the kaolin sandstone of the 
Bunter-sandstein, and by careful levigation can be obtained free from 
clay and sand, and fit for quantitative analysis. Microscopical examin- 
ations of numerous samples of this kaolin revealed the fact that they 
were all mechanical mixtures of two dissimilar bodies, viz., (1) thin 
smooth laminw; (2) uneven splinters and scraps. The thin lamine 
appeared like spangles, the largest being 0°051 mm. long, and 0°025 mm. 
wide ; they were perfectly colourless, and did not generally exert any 
action upon polarized light. No doubt they were plates of mica. The 
splinters and scraps proved to be quartz. E. Schmid pointed out to 
the author two more constituents of the mechanical mixture existing 
in the Bunter-sandstein; one he called microvermiculite, the other 
microschérlite. Microvermiculite consists of twisted hexagonal prisms, 
with a mean length of 0°062 mm., and breadth 0°034 mm., and bearing 
a great resemblance to chlorite and prochlorite. It does not generally 
exert any action upon polarised light, and occurs in the kaolin from 
Osterfeld and Weissenfels. The microschérlite occurs in hexagonal 
prisms closely resembling tourmaline. The mean length of the prisms 
is 0°052 mm., and the mean width 0°010 mm. Boric acid could not 
be detected in microschorlite. An analysis of various levigated kaolins 
dissolved in hot sulphuric acid led to the following formule :— 


(2) Al,0,;28i10, + HO = AI,Si,H.O, 
(3) 2A1,0;48i0, + 3HO = Al,SisH,O,, 
(4) Al,O;38i0, + 2HO = Al,Si;H,O,. 


Felspar does not occur with kaolin in the Bunter-sandstein of eastern 
Thuringia, so that the kaolin cannot have been formed from it. There 
cannot be much doubt about kaolin having been formed by the me- 
chanical decomposition of mica, as this mineral occurs throughout 
the kaolin deposits in the Bunter-sandstein. 

C. A. B. 


Pseudomorphs of Spathic Iron after Silicate of Zinc. 
By Atsr. MULierR (Jahrb. f. Min., 1875, 872—873). 


Fresu pure crystals of zinc silicate (hemimorphite) from Altenberg, 
near Aachen, 6to 8mm. in length, exhibit the usual rectangular tabular 
type with macro and brachydomes. On single crystals in the druses 
there occur sometimes brown rhombohedrons of spathic iron } mm. in 
width. Occasionally these rhombohedrons occur in such quantity that 
the zinc silicate is completely covered by them, some of the substance 
of the zinc silicate is dissolved and carried away, and eventually an 
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aggregate of brown rhombohedrons of spathic iron remains, possessing 
the same tabular form as the zine silicate crystal. On cutting one of 
these tabular crystals none of the zinc silicate can be perceived, so that 
there can be no doubt that it is a complete “displacement pseudo- 
morph ” of spathic iron after zinc silicate. 

C. A. B. 


Locality and Mode of Occurrence of Andrewsite. By Le Neves 
Foster (Jahrb. f. Min., 1875, 872). 


ANDREWSITE occurs in a tinstone vein in the granite of the Phoonix 
mine at Liscard. This vein has a strike of 10° to the north-west and 
a dip of 60°. The matrix is generally a pulverulent quartz mixed with 
iron-ochre, and attached to it are quartz, chlorite, and tinstone. An- 
drewsite is found in clefts of the vein, accompanied by the mineral 
described by Maskelyne as chalcosiderite. Maskelyne assigns to these 
minerals the following formule :— 

Andrewsite, 4Fe.P,0;, + 2Fe.H.O, + CuH,0O,. 

Chalcosiderite, 2Fe.P.0, + Fe,H,O, + Cu.H,0, + 4H,0. 

C. A. B. 


On Some Remarkable Mercury Ores from Mexico. 
By F. SanpBerGeR (Jahrb. f. Min., 874—876). 


Tue specimens examined by the author came from Huitzuco in the 


province of Guerrero. It was observed that there was a complete 
series of changes, viz., from fresh antimonite to pseudomorphs of 
cinnabar after antimonite, in which only a trace of antimony could be 
detected. The large-foliated radiating and columnar antimonite is 
attached to a very hard gangue of brownish massive quartz, and only 
exhibits now and then a formation of stiblite on the edges, but neither 
of these minerals contains a trace of mercury. When the decomposition 
has taken a firmer hold, the antimonite crystals appear to be almost 
completely changed into stiblite, and at the same time impregnated 
either partially or completely with dull, black, amorphous sulphide of 
mercury (metacinnabarite of G. E. Moore). In fact, this mineral 
sometimes has the appearance of a pseudomorph of metacinnabarite 
after antimonite, but its sp. gr. is only 5°39 at 18°C., the hardness is 
5'5, and the blowpipe reveals the predominating presence of stiblite, so 
that it is a mixture of a small amount of the sulphide of mercury with 
a large amount of stiblite. On igniting a small splinter of the dull 
black mineral before the blowpipe, its volume scarcely alters, but the 
colour changes to white and it remains infusible. On charcoal it gives 
only a weak sulphur reaction; but a little mercury is detected on 
heating a portion in a closed tube with sodium carbonate. A further 
stage is the passage of these black columnar masses into cinnabar, the 
change taking place in the spaces between the lamin and gradually 
penetrating deeper. Some specimens consist of from 4 to probably 3% 
Cinnabar ; in the first case they are still hard, and mostly black or only 
streaked with red, whereas in the last they have an intense cochineal- 
red colour, and are earthy and brittle. The characteristic cleavages of 
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antimonite (parallel to ooP and sometimes P) are still discernible on 
the most perfect crystals, and antimony can always be detected in the 
specimens, although it is sometimes present in minute traces only. Jt 
is certainly extraordinary that the original crystal-form should be 
retained so tenaciously throughout the three changes which it under- 
goes before eventually becoming cinnabar, viz.: (1.) Oxidation to 
stiblite; (2.) Impregnation by metacinnabarite and complete displace- 
ment; (3.) Alteration of the cinnabar into metacinnabarite. The 
author endeavours to account for these remarkable changes from the 
fact that gypsum is always in clefts and between the lamine of the 
antimonite which is passing through the three stages given above. It 
seems therefore that there is a close connection between its presence 
and that of sulphide of mercury ; further it can be assumed that this 
gypsum was originally calcium sulphide, and this latter substance may 
have dissolved some of the sulphide of mercury and introduced it 
into the antimonite mass, the result being the formation of pseudo- 
morphs. 

Calcium sulphide easily decomposes in air, becoming eventually 
gypsum, but sulphide of mercury does not change. 

Fleck and v. Wagner have proved that barium sulphide dissolves 
sulphide of mercury ; the author therefore supposes it to be probable 


that calcium sulphide will behave in a similar manner. 
C. A. B. 


On the Chondrodite from the Tilly-Foster Iron Mine, Brews- 
ter, New York. By Ep. Dana (Jahrb. f. Mineralogie, 1875, 
870—872). 


Art the Tilly-Foster iron mine chondrodrite occurs in “ gangue,”’ dis- 
tributed in ali directions throughout the magnetic iron ore, but only 
sparingly where the best ore is found, and then in yellow grains. 
Sometimes with the hardest ore it occurs in large incomplete, brown, 
lustrous crystals, accompanied by enstatite and dolomite. In the soft 
yeilow ore chondrodite occurs in larger quantity, has a light yellow 
colour and is altered with the minerals which accompany it. Some- 
times fragments of fine crystals up to 6 inches long are found very 
much decomposed and enclosing magnetite and chlorite, accompanied 
generally by dolomite exhibiting rhombohedrons of considerable size. 
Good chondrodite crystals, often 2 inches long, are found in hollow 
spaces (partially filled with soft mealy serpentine) occurring in masses 
of ore, but the best crystals are found coating narrow veins together 
with magnetite in rhombic dodecahedrons, also ripidolite and apatite, 
the spaces between the coating of these crystals being filled up with 
dolomite. Where the chondrodite crystals have been protected by 
dolomite, they have a deep garnet-red colour, brilliant lustre, and 
belong to the second type. No two crystals are alike, and all are 
characterised by the occurrence of numerous faces. An analysis of 
chondrodite of the second type by Hawes, gave— 


Si0,. Al,Q5. MgO, FeO. Fl. 
34°10 0°48 53°17 717 4:14 = 99°06 
84°05 0°44 53°72 7°28 3°28 = 99°34 
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Crystals of the third type also occur at the Brewster mine, and 
differ from those of the second type in form and in having more yellow 
colour; those of the first type are the large impure crystals which are 
found embedded in the masses of ore, and are so decomposed that they 
cannot be examined any further. Two crystals were, however, found 
of a grey or greyish-yellow colour, which could be measured, and 
were found to resemble those described by G. vom Rath, which were 
found at Nya Kopparberg. 

C. A. B. 


Formation of Phosgenite at Bourbonne-les-Bains. 
By A. DausBrée (Jahrb. f. Mineralogie, 1875, 874). 


Txis mineral has been found occurring as a tolerably thick deposit on 
a tube of lead in white prismatic crystals having an adamantine lustre. 
It is of course a recent formation. 


C. A. B. 


Examples of the Contemporaneous Formation of Iron Pyrites 
in Thermal Springs and in Sea Water. By A. DauBRér 
(Compt. rend., Ixxxi, 854—859). 


In this paper the author at first refers to the cases in which Chevreul 
(1) and Berthier (2) have shown the formation of sulphide of iron in 
different localities, and also in an anchor taken from the bed of the 
Seine. This substance, however, is a black sulphide without the 
peculiar metallic lustre distinguishing the sulphide of iron formed 
under other circumstances. He also refers to the production of 
pyrites in the mineral waters of Aachen, Buybrohl, Bourbon-Lancy, 
Bourbon-l’Archambault and Saint Neclaire. 

To these he adds other cases in order to throw some light upon the 
different conditions under which iron pyrites is or has been formed. 

Production of Iron Pyrites in the Underground Buildings of Bourbonne- 
les-Bains.—Iron pyrites has not been found with the copper and other 
sulphides deposited round old Roman medals found here, but has 
been found at a short distance from these incrustations and in two 
different parts of the subsoil. In boring near the source of the spring, 
small pebbles and grains of quartz covered with iron pyrites of a 
brilliant yellow colour, with numerous triangular sides, have been ob- 
tamed. The reason that led the author to suppose this pyrites to be of 
comparatively recent origin is that it possesses the same characters as 
that found adhering to and taking the shape of ancient flint instru- 
ments met with in Roman excavations. Small grains of pyrites were 
also distinguished in the black quartz accumulated at the bottom of an 
old Roman well. It has also been found in small cavities in the lime 
between the tiles of an old channel conveying mineral water; from its 
bright lustre and crystalline appearance, the author judges it to be- 
long to the cubical form of pyrites. It is remarkable that the tiles 
not only contain zeolitic layers but also nodules of crystalline calcite. 
Now Ebelmen has shown that by the reaction of calcium sulphate on 
oxide of iron in presence of organic matter, bisulphide of iron and 
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calcium carbonate are produced, with disengagement of carbon dioxide. 
The author thinks that this presence of the calcite in the Bourbonne 
pavement corresponds perhaps to an analogous reaction. 

Mention is also made of the formation of iron pyrites in calcareous 
pisolites in the hot springs of Hamman-Meskontine, in the province 
of Constantine. The deposition of the pyrites is not merely superficial, 
but on breaking some of the nodules it is found forming very thin 
layers throughout the interior of the mass. 

Formation of Pyrites in Timber immersed in Sea Water.—A specimen 
of pyrites so formed was found in the interior of a piece of timber in 
the Royal yacht “‘ Osborne,” forming in a fissure of the wood a thin 
layer of a brilliant yellow colour and metallic lustre. A sample of the 
pyrites was sent by Prof. Percy of London from wood taken from a 
position near the keel of the vessel. This wood before being taken 
for building purposes had lain for some time in an enclosure in Pem- 
broke basin, into which two sewers were allowed to flow. The author 
supposes that by means of these, sulphurous and reducing substances 
have been carried into the water, and also that this water in the basin 
may have been of a higher temperature than the sea under ordinary 


conditions, thus producing the gradual formation of the pyrites. 
‘> & 2 


Petrified Wood. By E. CurvreuL 
(Compt. rend., Ixxxi, 1006—1008). 


Mineralisation of Organic Remains. By A. DauBREE 
(Compt. rend., Ixxxi, 1008—1010). 


THESE papers relate to the wooden piles used by the ancient Romans 
in the foundations of certain structures at Bourbonne-les-Bains, where 
the wood has for centuries been in contact with a soil impregnated by 
the thermal waters of the springs. The petrifaction did not pervade 
the whole mass of the wood, but was very unequally distributed ; for 
while some portions were so little changed as hardly to differ from 
ordinary dried wood, others were so charged with calcium carbonate 
as to show no structure until placed under the microscope in thin 
sections, when a perfectly distinct opaque network of cells, vessels, 
and medullary rays became apparent. The amount of residue of 
woody tissue, after treatment of the highly mineralised portions with 
hydrochloric acid, was only 3 per cent. Chevreul points out two 
stages in the petrifaction of organised solids; in the first, the inter- 
stices are filled by a liquid holding in solution the matter which, by 
chemical affinity, attaches itself to the solids and thus forms casts of 
the interstices and pores; in the second stage the organic material is 
replaced by inorganic, which enters in the liquid state, and eventually 
reproduces the forms of the organised tissue. Daubrée remarks that 
the formation of zeolites in the blebs and pores of the Roman bricks 
at Bourbonne-les-Bains and at Plombiéres, shows that porous sub- 
stances can act on solutions passing through them, so as to occasion 
the formation and deposition of various compounds. No calcareous 
incrustations were found in proximity to the mineralised wood, so 
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that the vegetable tissue must, by a kind of selection, have drawn the 
calcium carbonate to itself, and concentrated it in its cells. The 
Roman concrete contains small fragments of wood, many of which 
are, by a similar selection, covered externally with crystals of a 
hydrated silicate, while the wood itself is but little changed. 

R. R. 


The Porphyry of Lake Lugano. By B. Sruper 
(Jahrb. f. Min., 1875, 881—883). 


No two rocks are petrographically more dissimilar than the red and 
black porphyry of Lake Lugano. 

Red porphyry predominates and corresponds to the quartz porphyry 
of other localities. It consists of a brownisk-red ground-mass, with 
uneven fracture, isolated yellowish-white orthoclase twin-crystals, 
colourless finely striated albite (oligoclase) twins, and a good quantity 
of colourless glassy pyramids of quartz. At Maroggia the ground- 
mass is pale brick-red, coarse grained, and the quartz occurs in 
rounded grains sometimes as large as a pea; in veins of the same the 
ground-mass is massive, with an even resinous fracture, and the 
orthoclase twin crystals are perfectly isolated and of a dark-red 
colour. A variety of this porphyry is the drusy granite of Figino. 

Black porphyry is more constant in its characteristics ; it greatly 
resembles the dark rocks of South Tyrol, also the melaphyr of the 
Vosges and the mountains of Lyon. It consists of a blackish-green 
fine splintery ground-mass, with a large quantity of isolated very 
small yellowish or reddish-white crystals of albite (oligoclase). Ortho- 
clase and quartz are absent. Some long dark-green crystals were 
observed, probably augite or epidote. A microscopical examination of 
these porphyries by Fischer of Freiburg did not reveal any twin 
striation in the red porphyry, which is contradietory, as the analysis 
proved the presence of albite. The long green crystals in the black 
porphyry appeared to be hornblende, so that this porphyry, consisting 
mostly of a triclinic felspar, may be considered as a porphyrite. Black 
grains being present proved to be magnetite; there was also some 
magnetic iron pyrites present. Fresh specimens obtained from the St. 
— Tunnel, near Maroggia, were analysed with the following 
result :— 


SiO, Al,Os Fe,03 MgO. CaO. K,ONa,O. H,0. 


Red porphyry. 74°706 11:267 4°345 0360 1°641 3°894 3690 = 99°903 
Black porphyry 65°471 15°154 10642 0340 1°611 3647 3:101 = 99°966 


A further analysis of some other samples obtained from the same 
spot showed that potash and soda were present in nearly equal 
amounts in both porphyries, so that it appears that although the out- 
ward appearance is different, the chemical composition is nearly the 
same, 


C. A. B. 
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Meteorites and Volcanic Action. By G. Tscuermak 
(Jahrb. f. Mineralogie, 1875, 878—880). 


AN examination of the forms of meteorites leads to the conclusion 
that they are the result of violent motions acting from the interior 
towards the exterior of a star. These motions are volcanic, solid rock 
being hurled either from the upper surface or from the interior. In 
either case there must be a difference between the outer crust and the 
main substance. Meteorites are found in peculiar acute fragments ; 
it therefore follows that the stars from which they derive their origin 
must have a solid crust, and the interior must either not be solid or 
possess quite a different composition. Most meteorites are composed 
of rock splinters and little round grains, showing that the stars from 
whence they come are constructed similarly to the earth. In the tufa- 
like meteorites small round grains (chondrite of G. Rose) occur in 
immense numbers, resembling the olivine grains found in the basaltic 
tufa of Kapfenstein in Styria, which are products of volcanic friction, 
and owe their form to long-continued explosive activity in a volcanic 
channel, by which the older rocks were disintegrated, and the most 
tenacious portions rounded by continuous colliding against one 
another. ‘The round grains found in meteorites are probably formed 
in the same way; they are generally of the size of a millet seed, only 
very seldom attaining the size of a hazel nut. Meteoric tufa is charac- 
terised by the entire absence of slag-like or glassy rock, never con- 
tains developed crystals in the ground mass, and exhibits nothing 
which could point to its formation from lava. 
C. A. B. 


Troilite: its true Mineralogical and Chemical Position. 
By J. Lawrence Situ (Compt. rend., Ixxxi, 976—978). 


Tue sulphide of iron, troilite, which so frequently occurs in meteoric 
iron, is at the present time often confounded with the terrestrial 
mineral pyrrhotine, Fe;Ss, notwithstanding that the author, as far back 
as 1853, attempted to show that troilite was in reality a monosulphide. 

St. Meunier, indeed, rejected the conclusions at which the author 
had arrived, basing his objections chiefly upon the fact that while 
artificial iron sulphide exerts a decomposing action upon a solution of 
copper sulphate, troilite, on the contrary, has no action. This objec- 
tion the author considers as worthless, since it is well known that 
many artificial and natural substances, which are without doubt 
chemically identical, differ materially in their chemical properties, in 
proof of which artificial ferrous carbonate and spathic iron ore, mag- 
nesite and artificial magnesium carbonate, graphite and charcoal, may 
be taken as examples. 

A careful analysis of pure specimens of troilite and of pyrrhotine 
having been made, the following results were obtained :— 


Troilite. 

Experiment. Theory = Fed. 
63°8 63°48 63°64 
36°28 36°21 36°36 
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Pyrrhotine. 


Experiment. Theory = Fe7S;. 
60°50 
39°50 


Insoluble matter 1°01 —- 


The density of troilite was found to be 4813, and of pyrrhotine 
4-642. The author considers that he is justified in the opinion which 
he formerly expressed concerning this mineral, viz., that it is iron 
monosulphide, FeS, and that, like its companion schreibersite, Ni,Fe,P, 
it is to be found only in iron of extra-terrestrial origin. 


J. W. 


A Crystallised Sulph-hydrocarbon found in the interior of a 
Mass of Meteoric Iron. By Lawrence Smit (Compt. rend., 
Ixxxi, 1055—1056). 


On treating some graphite from the interior of the meteoric iron of 
Sevier Co., Tenn., with ether, there was obtained a small quantity of 
acicular crystals having a peculiar odour, together with a few small 
rounded masses. The crystals appear to be identical with those de- 
scribed by Roscoe in 1863. 

The fine crystals abounding in the meteorite of Alais were carefully 
compared with those of the graphite under consideration. They melt 
at 115°—120°, give off sulphur and an odour of sulphuretted hydro- 
gen, and leave a black residue. To this sulph-hydrocarbon the author 
gives the name celestialite, and adverts to the interest attaching to its 
mode of occurrence. 


M. L. 


Analysis of the Water from the Grundbrunnen at Frankfort- 
on-the-Maine. By R. Fresenius (J. pr. Chem. [2], xii, 400— 
416). 


TuE situation of the well and the character of the geological formation 
of the district are described. The water was clear when freshly pumped 
out, but became turbid on exposure to air from decomposition of the sul- 
phuretted hydrogen and separation of sulphur. The temperature was 
21° R. = 26°25° C., the air temperature being 111° R. = 13:87° C. 
The water was found to have the temperature 10° R. = 12°5° C., by 
Klattenhoff in 1835, and by De Bary in 1837 ; the water was not then 
pumped, however, but flowed from an open spring. The specific 
gravity at 17° C. was 1:002649. The water does not alter blue litmus 
or turmeric paper whilst wet; the latter, however, becomes slightly 
brown on drying. Ammonia gives rise to the precipitation of a 
minute amount of ferrous sulphide. So little sulphates are present 
that barium chloride gives no precipitate; arsenious acid, however, 
gives a copious yellow precipitate. 
The following table represents the results of the analysis. 
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Sodium chloride 
Potassium ,, 
Sodium bromide 

» iodide 
nitrate 

»» phosphate .... 
Potassium sulphate.... 


7? 


Sodium earbonate ... 


Lithium ™ 
Ammonium ,, 
Calcium - 
Strontium ,, 
Barium “ 
Magnesium ,, 
Ferrous 
Silica 
Resinous organic matter 


2346399 p.m. 


0032886 
0:003970 
0°000500 
0-002240 
0°000201 
0°004.450 


. 0°257504 


.-- 0°004170 
.-. 0°015491 
-. 0212191 

. 0°005898 
-- 0°002975 
.+. 0°213003 
. 0°001250 


0°011120 
0000296 
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} containing chlorine 1°4379 


= 0:364312 { 


0006648 
0°022585 
0°305555 
0:007657 
0°003639 
0°324576 
0-001724 


anhydrous acid 


carbonate 


Haumus-like ,, m 0008105 


3°122719 


Sulpharetted hydrogen 0°009332 


Carbonic acid com- 
bined as bicarbo- > 0°324214 


Total solids 


Ditto perfectly free.... 0°032925 
Aluminium phosphate 
Manganous carb traces 
Sodium borate 


Total constituents.. 3°489190 


The gaseous constituents measured, at the temperature of the spring 
and the normal barometric pressure— 


Carbonic acid perfectly free.... 17°59 c.c. per litre. 
Ditto combined and free ps 
Sulphuretted hydrogen ‘ i 


On comparing these results with the analyses of the water made 
forty years ago, it is noticeable that no greater difference exists than 
may reasonably be attributed to the imperfections of the analytical 
methods in use at that date. Thus Klattenhoff, in 1835, found 2°864 
p-m. of total solids, whilst Mettenheimer had previously found 2°859. 
De Bary in 1837 found 3:4095, containing 1:4837 of chlorine. Klatten- 
hoff found 0°0127 sulphuretted hydrogen, and De Bary 0°0192— 
0°0183. 

Hence the well is characterised by the large quantities of sulphu- 
retted hydrogen and common salt present. In bromide and iodide of 
sodium it is almost identical with the Kaiserbrunnen of Aachen, which 
contains 0°00051 and 0°00360 of these respectively, whilst generally it 
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resembles the Weilbach sulphur-spring in its contents of sulphuretted 
hydrogen ( 0°00755 Weilbach) and calcium and magnesium carbonates, 
and the Weilbach sodium-lithium spring in its contents of lithium 
(0:00938 Weilbach). 


C. R. A. W. 


Organic Chemistry. 


A Reaction of the Homologues of Ethene which may explain 
their absence from Natural Petroleums. By J. A. Lz Bret 
(Compt. rend., Ixxxi, 967—969). 


A wixture of hydrocarbons distilling between 60° and 70°, and con- 
sisting of about two-thirds hexene, was found to remain unaltered for 
a year, after being perfectly dried by chloride of calcium and sodium ; 
but on being distilled with water after remaining ior some time in 
contact with that liquid it left a considerable residue, and a large quan- 
tity of matter dissolved in the supernatant aqueous layer. Heptene 
and its higher homologues under similar circumstances furnish crys- 
tals which separate from the watery layer and even from the oil. 
These hydrates are very easily decomposed, suggesting a resemblance 
between the olefines and oil of turpentine, and recalling the synthesis 
of the latter by Bouchardat. 

The hydrocarbons could not be regenerated from their hydrates. 
This may explain the absence of the homologues of ethene from natural 
petroleums, which are supposed to have originated through the action 
of heat on deposits of boghead and pit-coal, since these are often found 
intruded by igneous rocks. The non-saturated hydrocarbons which 
might have been formed as in artificial distillation, would have been 
destroyed by the action of water, whereas the saturated hydrocarbons 
would have remained unaltered, as in the natural oils of America. 


M. L. 


On the Ultimate Action of Chlorine on some Hydrocarbons. 


pF * Krarrt and V. Merz (Deut. Chem. Ges. Ber., viii, 1296 
—1304). 


Propane.—When dry chlorine is passed into propyl chloride containing 
iodine, a deposit of iodine trichloride takes place, the propyl chloride 
being apparently unafiected. To obtain more highly chlorinated 
derivatives of propane, it is necessary to heat the liquid with iodine 
trichloride in sealed tubes. When propyl] chloride was thus treated at 
gradually rising temperatures it was found that at 200° hydrochloric 
acid ceased to escape on opening the tube, showing that the whole of 
the hydrogen had been replaced by chlorine. The product then con- 
sisted of a dense oil. But on again heating this body with excess of 
iodine trichloride to 250° a further reaction took place, resulting in the 
formation of shining tabular crystals and a mobile oil. The former 
proved on examination to be perchlorethane, C,Ck; the latter per- 
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chloromethane, CCl, It was found by direct experiment that the 
formation of the two bodies is preceded by the formation of perchloro- 
propane, which, under the action of chlorine, breaks up thus :— 


C;Cl, + Cl, = C,Cle + CCk. 


Trichlorhydrin heated to 200° with iodine trichloride till hydrochloric 
acid was no longer evolved, yielded perchloropropane, boiling at 268° 
—269° (barom. 734 mm.). 

Isobutane, when heated to 210° with iodine trichloride in sealed 
tubes, is converted into an oily body, which is resolved by fractional 
distillation into perchloromethane and perchloropropane, with a little 
perchlorethane. 

The perchloropropane from isobutane is identical with that obtained 
from trichlorhydrin. It dissolves in alcohol, ether, and benzene, and 
is left, on evaporating the solutions, in a laminated crystalline mass. 
Its melting point (about 160°) is not altered by distilling it with 
steam. It smells like camphor, and is less pungent than perchlorethane, 
owing to its inferior volatility. 

Perchloropropane, when heated per se to 300° in sealed tubes is 
resolved into a mobile liquid which distils without residue between 75° 
and 122°, and may be separated by fractional distillation into nearly 
pure perchloromethane and perchlorethene. The latter when treated 
with iodine trichloride yields perchlorethane. 


C,Cl, — C.Cl, + CCl|,. 


When isobutane is heated to 250° with iodine trichloride it gives the 
same products as propane, namely, perchlorethane, and perchlorome- 
thane. 

In order to prove that the perchlorinated ethane and methane 
obtained in the foregoing experiments were produced independently of 
each other, and by the direct splitting up of the propane and butane 
compounds, perchloromethane from chloroform was heated with iodine, 
and perchlorethane with iodine trichloride, to 300°, for many hours; 
the result being that neither body underwent any change. 

Cumene.—This substance, when treated with chlorine in presence of 
iodine, and afterwards heated to 200° with iodine trichloride in sealed 
tubes, is converted into perchloromethane and perchlorobenzeue, the 
latter melting at 222°5° and boiling without decomposition at 306°— 
307° (barom. 721 mm.). 


C,H: + 15Cl, = C,Cl, + 3CC] + 12HCl. 


Cymene, treated in the same manner as cumene, yields perchloroben- 
zene, perchloromethane, and perchlorethane, the last product and half 
of the second being evidently formed by the breaking up of the propyl- 
group in cymene. 

Perchlorubenzene is not affected by prolonged heating to 300° with 
iodine trichloride ; nor are diphenylethane, anthracene, and phenanth- 


rene broken up by like treatment. se 
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Dichloropropylene. 
By A. Martinorr (Deut. Chem. Ges. Ber., viii, 1318). 


Tue author, by heating dichloropropylene (formed by the action of 
phosphoric anhydride on dichlorhydrin) with anhydrous potassium 
acetate in absolute alcohol, has obtained monochlorallyl acetate, 
C;H,ClO,. This substance is a mobile liquid, smelling like ethyl 
acetate, dissolving sparingly in water, and boiling at 156°—159°. It 
is acted upon by sodium. m 

J. R. 


The Laws regulating the removal of Hydriodic Acid from 
Organic Compounds, and its Addition to them. By 
A. Saytzerr (Liebig’s Annalen, clxxix, 296—301). 


From the results of his experiments and those of his pupils, as well as 
from the observation of other chemists, the author draws the follow- 
ing conclusion :— 

If in an alcoholic iodide the iodine is removed as hydriodic acid, it 
may be inferred that the hydrogen of this acid was combined with the 
least hydrogenated carbon-atom, while, as Markownikoff has pointed 
out, if hydriodic acid combines with a non-saturated compound, the 
iodine goes to the carbon-atom which contains the least hydrogen. 


Decomposition by Heat (Dissociation) of Isobutyl Bromide. 
By A. Evrexorr (Deut. Chem. Ges. Ber., viii, 1244—1246). 


IsoputyL bromide when heated in closed tubes is converted into 
tertiary butyl bromide. Amyl bromide under the same circumstances 
is converted into amylene hydrobromide. The conversion is gradual, 
and is due to dissociation and re-combination (association), the two 
processes going on simultaneously. 

In order to determine the temperature at which the conversion of 
isobutyl bromide takes place, sealed tubes containing that liquid were 
heated in the vapours of various benzoic ethers boiling between 213° 
and 250°. It was found (1) that the conversion is effected between 
213°—230°; (2) that it is never complete; and (3) that it has a defi- 
nite limit, independent of the temperature, the amount of bromide 
remaining unaltered being about one-fifth of the whole quantity 
employed. The rate of conversion depends upon the temperature. At 
250° the limit is reached in an hour or less; and since tertiary butyl 
bromide is gaseous at that temperature, the volume of liquid gradually 
diminishes until (generally) the whole is vaporised, even when the 
free space in the tube is but small. 

To find the temperature at which dissociation of isobutyl bromide 
begins, its vapour-density at various temperatures was determined by 
the method of Dumas. The point at which the density began to be 
abnormal was found to lie between 213°—230°, thus ceinciding with 
- temperature at which conversion into tertiary butyl bromide takes 
place, 
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In further experiments, which consisted in heating equal volumes 
of isoamyl bromide in tubes of the same diameter but of different 
lengths, it was found that the rate of conversion depends upon the 
extent of free space above the liquid, whence it appears that the con- 
version is effected principally in the vapour. + 


Butylene Bromide and Butyl Glycol from Normal Butyl 
Alcohol. By N. Grasowsxy and A. Sayrzerr (Liebig’s 
Annalen, clxxix, 325—338). 


TuE first part of the paper contains an account of the various methods 
by which butylene has been prepared by Kdélbe, Butlerow, ce. 
Whether these bodies are identical or isomeric, and what constitutional 
formula is to be assigned to them, is not yet determined. 

The authors prepared butylene from normal butyl alcohol, which 
was obtained by the reduction of butyryl chloride. The alcohol was 
converted by gaseous hydriodic acid into the iodide, and this was de- 
composed by an alcoholic solution of potash. It was observed that 
better results were obtained by operating with small quantities of 
iodide at a time than when large quantities were employed. The 
butylene obtained was converted directly into the bromine-compound. 
The butyl-ethyl-ether which was produced at the same time was 
treated with hydriodic acid, the iodide was converted into butylene, 
and this again into the bromine-compound. When the washed and 
dried bromide was submitted to distillation, the greater part passed 
over between 160° and 170°, and from this a liquid was separated 
which had a constant boiling point of 164° to 165° at 757°5 mm. 
Analysis showed this liquid to consist of butylene bromide. It has a 
characteristic sweet smell. On distillation it is partly decomposed 
with evolution of vapours of hydrobromic acid. Its specific gravity at 
0° is 4°8503, and the coefficient of expansion for 1° between (0° and 
20° is 0°00082. 

To obtain butyl glycol the bromide was converted into the acetate, 
and the latter decomposed by caustic soda or baryta. Butyl-glycol is 
a syrupy, colourless body, with a sweetish, somewhat burning, and 
aromatic taste. It dissolves easily in water and alcohol. The boiling 
point lies between 191° and 192°. Specific gravity at 0° = 1:0189. 
Coefficient of expansion 0°09073. 

When acted on by nitric acid, butyl-glycol furnishes almost exclu- 
sively oxalic acid, but if one part of the glycol is mixed with two parts 
of nitric acid of 1°3° sp. gr., and three parts of water in a test-tube 
immersed in water, the reaction can be regulated, and the result is a 
mixture of glycollic and glyoxylic acids. Attempts to produce 
a-oxybutyric acid from butyl-glycol by oxidation with nitric acid 
failed. This result seems to contradict the theoretical structural 
formula of butylene from normal butyl alcohol; but it must be re- 
membered that, as Wurtz has shown, the true homologue of this 
glycol, 7.e., propylglycol, yields no lactic acid on oxidation with nitric 
acid; also from the butyl-glycol of Wurtz and the amyl-glycol of 
Flavitzky very unimportant quantities of the corresponding acids of 
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the lactic series were obtained when they were acted on by nitric acid. 
Butylene bromide from normal butyl alcokol is therefore identical 
with ethyl-vinyl bromide, and isomeric with the bromine-compound of 
butylene from methylethyl carbinol. This shows that, in the forma- 
tion of methylailyl, a change in the position of the molecules takes 
place, and that the butylenes from butyl alcohol and from methyl- 
ethyl carbinol are not identical, and that consequently the separation 
of hydriodic acid from the iodide of the secondary butyl alcohol takes 
place in the way pointed out by one of the authors. 
G. T. A. 


Apparent Occurrence of Trimethylearbinol as a Product of 
Alcoholic Fermentation. By Auausr Freunp (J. pr. Chem. 
[2], xii, 25—38). 


On redistilling a sample of fusel-oil fractionated roughly from the 
crude oil from a potato spirit factory, the author found that a consider- 
able amount distilled between 107° and 110°. On converting this into 
chloride by heating to 100° for three days with hydrochloric acid in a 
sealed tube, much isobutyl chloride boiling between 66°5° and 69° was 
obtained, together with about 120 grams of a chloride boiling between 
50° and 53°. This portion when heated for ten hours on the water-bath 
with four parts of water in sealed tubes gave an alcohol which, after 
desiccation, boiled at 82°—85°, was solid at the ordinary temperature, 
and evidently consisted of trimethylcarbinol. ‘The occurrence of this 
body, however, is not due to its being precontained in the fusel oil 
employed, but to the transformation of isobutyl chloride into tertiary 
during the process of preparation. Isobutyl alcohol free from trimethyl 
carbinol was prepared by methodical washing with water of the fer- 
mentation alcohol boiling at 107°—110° with 4 parts of water at each 
time ; 100 grams of water take up 11—12°5 of alcohol. The alcohol thus 
prepared boiled at the same temperature as the original alcohol (after 
desiccation). On converting it into chloride and heating this washed 
chloride with 4 parts of water for 12 hours, an amount ef hydrochloric 
acid was formed, representing about 4 per cent. Precisely the same 
result was obtained with the alcohol regained from the aqueous wash- 
ings of this distillate at 107°—110°. The residual acid liquids con- 
taining much unaltered alcohol, obtained during the preparation of 
these specimens of chloride, were saturated with hydrochloric acid and 
heated again, whereby mixtures of chlorides were formed containing 
larger quantities of tertiary chloride than before. On heating these 
mixtures with water, quantities of hydrochloric acid, equal to 8 per 
cent. in each case, were formed. This process was twice repeated, the 
quantity of hydrochloric acid formed by treating with water rising to 
14 and 21 per cent. in each case respectively. Hence the amount of 
trimethylcarbinyl chloride formed increased with the relative quantity 
of hydrochloric acid acting on the alcohol: for the tertiary chloride is 
readily converted into hydrochloric acid and alcohol by heating with 
water, whilst isobutyl chloride is but little affected by this mode of 
treatment, so that the quantities of tertiary chloride formed are nearly 


proportionate to the amounts of hydrochloric acid generated on heat- 
202 
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ing with water. By this test it can readily be shown that by frac- 
tional distillation alone the two chlorides cannot be separated, although 
they differ in boiling point by about 16 degrees. 

On heating various mixtures of alcohol and hydrochloric acid to 100° 
for one day, it was found that the largest yield of tertiary chloride 
was obtained by heating 25 grams of alcohol saturated with hydro- 
chloric acid with 170 of the strongest aqueous solution, whereby 29 
grams of mixed chlorides containing 35°6 of tertiary chloride were 
obtained ; but very little difference was found when 20 and 250 grams 
of aqueous strong acid were used instead. Only 20 grams of mixed 
chloride containing 29 per cent. of tertiary chloride were obtained 
when the alcohol (not saturated with hydrochloric acid) was heated 
with 150 parts of strongest aqueous acid. 

Hydrobromic and hydriodic acids act similarly to hydrochloric acid ; 
thus 25 grams of isobutyl alcohol saturated with hydrobromic acid 
gas and heated to 100° for a day, gave 27 grams of mixed bromides, of 
which 5 per cent. were dissolved on heating with 4 parts of water; 
whilst 25 grams saturated with gas and heated to 100° for a day with 
100 grams of fuming aqueous hydrobromic acid, gave 45 grams of 
mixed amides, of which 28 per cent. were dissolved by heating with 
water. Similar experiments with hydriodic acid yielded respectively 
47 grams of crude iodides, of which about 2 per cent. were dissolved, 
and 61 grams of iodide, of which about 12 per cent. were dissolved, 
pure tertiary butyl iodide allowing about 2 per cent to be dissolved. 

On heating pure isobutyl chloride with 4 parts of fuming hydriodic 
acid to 100°, much iodide is formed; this iodide, however, boils 
between 105° and 126°, and after fractionation yields distillates which 
are attacked to a greater extent by heating with water the lower the 
boiling point ; thus of the fraction at 105°—116°, 16°6 per cent. were 
dissolved; of that at 122°—126°, only 4°8 per cent.: hence isomerisa- 
tion ensues under these circumstances, the action being— 


CH, seem H| CH, 


cH C—oH + yf = on C—CH: + HCl. 


C. R. A. W. 


Amy] Alcohols from Amylene and Sulphuric Acid. 
By J. Ostrorr (Deut. Chem. Ges. Ber., viii, 1240—1244), 


But.LerRow obtained trimethylearbinol by the action of sulphuric acid 
on isobutylene. Amylene, from the apparent analogy of its structural 
formula with that of isobutylene, might be supposed to be capable, 
under some conditions, of yielding a tertiary alcohol by the action of 
sulphuric acid upon it. The author has obtained an alcohol, which he 
believes to be identical with the dimethylethyl carbinol of Popoff and 
Jermolojeff, by adding amylene in small portions to a mixture of 2 
vols. of strong sulphuric acid and | vol. of water cooled in ice and 
salt, diluting the acid liquid with an equal bulk of water, and dis- 
tilling 
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The product was a colourless liquid, smelling like camphor and 
bitter almond oil, and boiling at 95°—97°. Its vapour-density (2°96) 
and composition, as determined by analysis, agree approximately with 
those of amyl alcohol. It yielded by treatment with hydriodic acid an 
iodide boiling below 125°. In a freezing mixture it crystallised in 
needles at — 21°, and solidified completely at — 30°. 

Flavitsky, by employing a more dilute acid, obtained an alcohol 
boiling at 102°—104°, which is the boiling-point of amylene hydrate. 
Thinking it possible that the strength of the acid may have some in- 
fluence upon the nature of the product, Osipoff treated amylene, in the 
same manner as before, with a mixture of 2 parts by weight of strong 
sulphuric acid and 1 part of water (sp. gr. 1545 at 20°). He thus 
obtained an alcohol boiling at 102°—105°, and identical in properties 
with the amylene hydrate of Wurtz and Kolbe. 

It appears, therefore, that dimethylethyl carbinol and methylisopropy| 
carbinol may both be obtained by the action of sulphuric acid on 
amylene, the formation of one or the other being probably determined 


by the strength of the acid. 
J. R. 


Isomerism of the Amylenes from Fermentation Amyl Alco- 
hol. By F. Fravirzxy (Liebig’s Annalen, clxxix, 340—366). 


Tue author obtained amylene hydrate from ordinary amylene by 
acting upon it in the gaseous state with sulphuric acid. The boiling 


point of the body thus prepared is 102°3° at 761°2 mm. When it was 
acted on by oxidising agents, acetone was formed, but no methyl- 
isopropyl ketone, and thus the most important proof of the secondary 
nature of the alcohol disappears. The product of oxidation of amyl 
glycol is butyllactic acid, but this could not be formed directly if 
amyl glycol is pseudo-propyl-ethyl glycol. Hence also it follows that 
ordinary amylene is not a simple substituted ethylene. 

The alcohols obtained from amylene boiling at 25° and ordinary 
amylene (boiling at 35°) show no difference on oxidation, nor do their 
monatomic derivatives differ in physical properties. The glycol pre- 
pared from amylene boiling at 25° is a colourless transparent, syrupy 
liquid without smell, and of a burning bitter taste. It is miscible in all 
proportions with water, and dissolves easily in alcohol and ether. Its 
sp. gr. at 0° is 0°Y987. On oxidation the new glycol yields an acid 
which agrees in the properties of its salts with a-oxyvaleric acid, and 
this indicates that its structure is that of isopropyl-ethyl glycol, and 
in that case the amylene which boils at 25° must be isopropyl- 
ethylene, CH(CHs). 

CH 


| 
CH, 


The propyl glycol of Wurtz is without doubt methyl-ethyl glycol : 
his butyl glycol must be dimethyl-ethyl glycol, and pinacone is in all 
probability tetramethylethy] glycol. The boiling points of these bodies 
are 189°, 184°, 177°, the temperature falling as the substitution becomes 
higher. The amyl glycol of Wurtz which boils at 177° is perhaps 
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trimethylethylglycol. The oxidation to butyllactic acid or oxyiso- 
butyric acid would then be analogous to the oxidation of the secondary 
alcohols and oxy-acids :— 


CH(CH,) 
CHOH. +0,= a + CO, + H,O 


COOH 


C(CH;,),HO 
CHOH +0, = gern + CO, + 2H,0. 


CH; 
In this case ordinary amylene is trimethyl-ethylene— 


C(CH;), 
bacon.) 


This is confirmed by the fact that the hydriodic acid compound of 
the amylene which boils at 25°, gives, on treatment with alcoholic 
potash, amylene which boils at 36° (at 749°7 mm.), and whose bromine- 
compound reacts at ordinary temperatures and with considerable 
evolution of heat on silver acetate : the amylene thus prepared has the 
properties of ordinary amylene. 

The action of the potassium hydrate can take place only with form- 
ation of trimethyl-ethylene. 


(CH), (Oris). 
_HI= | 
CH 


CH, 


CHI 
CH.H 


The bromine-compounds also of the two amylenes, in their reaction 
with silver acetate, show a behaviour analogous to the secondary and 
tertiary iodides of the monatomic alcohols. 

In these and in other cases among the ethylene series, as in that of 
butylene and heptylene, there is a tendency, during the formation of 
the hydrocarbon, to produce an ethylene containing the greatest possible 
number of methyl-groups. 

Besides the ordinary amylene, the following have been prepared: 
by Frankland, by the action of zinc-amalgam on amy] iodide (boiling 
at 85°); by Kekulé, by dry distillation of barium amylsulphate 
(boiling at 42°); by Mendelejeff, by dry distillation of sodium amylate 
(boiling at 35°) ; by the author, by the action of phosphoric anhydride 
on ethyl-amyl oxide (boiling at 35°). All these are identical. The 
a-amylene of Buff is probably identical with the one obtained by the 
action of alcoholic potash on amy] iodide. 

Amylenes formed at a high temperature have a constitution which 
does not correspond with that of fermentation amy] alcohol, since at: 
the moment of fermentation a re-arrangement of their molecules pro- 
duces trimethyl-ethylene instead of isopropyl-ethylene. 

The alcohol obtained by the author from amylene which. boils at 
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25°, is a secondary one. The amylene hydrate of Wurtz is very pro- 
bably tertiary dimethylethylcarbinol. 

The iodide employed by the author to produce amylene possessed a 
considerable power of optical rotation. According to Erlenmeyer the 
structure of the optically active amyl alcohol is :— 

CH,CH. 
ei 
| CH; 
CH,HO 
hence that of amylene becomes :— 
/CH,CH; 
CC, 
|| SCH 
CH, 
But the author cannot assert positively that ethyl-methylethylene is 


not present in the new amylene, if Erlenmeyer’s view of the constitu- 
tion of active fermentation amy] alcohol is correct. 
So. %. aA. 


Amylene Dibromide and Amylene Glycol from Diethyl Car- 
binol. By G. Waaner and A. Sayrzerr (Liebig’s Annalen, 


elxxix, 802—313). 


Tue amylene obtained from the iodide of diethyl carbinol forms a 
bromide boiling with some decomposition at 178°. Its specific gravity 
is 1:7087 at 0° and 1°6868 at 14°. By the action of silver acetate it 
was converted into amylene acetate, which was decomposed by baryta, 
and thus the glycol was obtained as a thick liquid having a burning 
taste, boiling at 187°5°, and having the specific gravity 0°9945 at 0°, 
and 0°9800 at 19°. It is miscible with water and alcohol, and when 
oxidised with dilute nitric acid, yields, besides some acetic and glycollic 
acids, a-ovybutyric acid, carbon dioxide and formic acid. 

The formation of the latter acids shows that this glycol has the fol- 
lowing constitution, CH;—CH,—CH(OH)—CH(OH)—CH,,. te 


Conversion of Diethyl Carbinol into Methylpropyl Carbinol. 
By G. Waaner and A. Saytzerr (Liebig’s Annalen, clxxix, 
313—325). 


AccorDING to the theoretical views of the authors, the amylene ob- 
tained from diethyl carbinol must, with hydriodic acid, yield the 
iodide of methylpropyl carbinol. But as the two alcohols give the 
same products of oxidation, they can only be distinguished by carefully 
comparing’ their physical properties and those of their derivatives, 
under exactly the same conditions. 

The following table gives the results of this investigation, which 
was carried out by converting diethyl carbinol into its iodide, of whivh 
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half was transformed into the olefine and this again combined with 
hydriodic acid. 

The two iodides were boiled with lead hydroxide and water, and 
the alcohols partly converted into the chlorides and partly oxidised 
to ketones, which both on further oxidation yielded propionic and acetic 
acids. 


Derivatives of Diethyl Carbinol. Derivatives of Amylene. 


B. p. Spec. grav. B. p. Spec. grav. 


CsHyI.. 145°-146° 1°528 at 0° 1°501 at 20° 144°-145° 1539 at 0° 1°510 at 20° 
C,H;,0. 116:5° 0°831lat0° 0°816 at 18° 118°5°  0°827 at 0° 0815 at 18° 
C;H);Cl. 103°-105° 0°916 at 0° O°895at 21° 103°-105° 0912 at 0° 0°891 at 21° 
C;H,,0. 104° =: 0'829 at 0° -0°811 at 19° 103° 0°828 at 0° 0°810at19° 


The differences between the properties of the corresponding com- 
pounds of the two series are only slight, but the ketones show another 
difference. That from the amylene combines very readily with acid 
sodium sulphite; the other only after being purified by fractional 
distillation, s 


Attempt to prepare a Secondary Alcohol from the Radicles 
Ethyl and Allyl. By J. Kanonnikorr and A. Sayrzerr 
(Liebig’s Annalen, clxxix, 338) (Preliminary Communication). 


A mixture of ethyl iodide, allyl iodide, and formic ether was acted 
upon by zinc, The product obtained was diallyl carbinol. 


Diallyl Carbinol. By M. Sayrzzerr 
(Idem, 339) (Preliminary Communication). 


Tur author proceeded in the same way as in the above experiment, 
but omitted the ethyl iodide. He hoped to be able to obtain also a 
hydrocarbon of the formula CiHis by the action of allyl iodide and 
some metal on the iodide of diallyl carbinol ; and is still occupied with 
this endeevour. 


G. F, A. 


Products of the action of Chlorine and Bromine on Aldehyde. 
By A. Pinner (Liebig’s Annalen, clxxix, 21—74). 


THIs paper is in part a recapitulation of the results obtained by 
Kramer and Pinner, and described by them in a former memoir 
(Liebig’s Annalen, clviii, 37). 

Aldehyde, when treated with chlorine under certain conditions, is 
for the most part converted into trichlorinated crotonic aldehyde 
(crotonic chloral), C,H;Cl,;0. (See abstract in this Journal, 1871, 
p. 556; also p. 552 of this volume). . 

Oompounds of Orotonic Chloral.—Crotonic chloral combines with 
water to form a hydrate melting at 78°, and much more readily with 
alcohol to form an oily body, which is resolved by distillation into its 
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constituents. ‘The formation of alcoholate takes place even on adding 
alcohol to the solid hydrate. Crotonic chloral combines also with 
ammonia and organic ammonium-bases; but the compounds thus 
formed, unlike the fine crystalline bodies obtained with ordinary 
chloral, are thick, turpentine-like, and uncrystallisable. With amides, 
however, it yields beautifully crystallised products, which are obtained 
either by boiling an alcoholic solution of crotonic chloral, or of the 
hydrate, with an amide, or better by gently fusing the hydrate with 
the amide. The compound with acetamide, C,H;Cl,O.C,H;0.NH,, 
melts at 170°; that with benzamide, CyH;Cl,0.C;H;O.NH,, melts at 
150°: both are soluble in alcohol, but not in water. 

Crotonic chloral, when boiled with acetic anhydride yields an oil 
boiling, with partial decomposition, at 240°—250°. With acetyl chlu- 
ride it combines to form an oily body, distilling at 220°, not decom- 

osible by water at ordinary temperatures, and having the formula 
(,H;C1,0.C,H;OC1. 

Decompositions of Crotonic Chloral—When treated with caustic 
alkalis, it yields dichlorallylene, C;H,Cl, (see p. 552), a body which 
combines with bromine to form dichlorodibromopropy lene, C;H,Cl,Br.. 
This last when heated with more bromine in sealed tubes yields a sub- 
stitution-product, dichlorotribromopropylene, thus :— 


C;H,Cl.Br. + Br, —— C;HCl.Br; + HBr. 


Dichlorodibromopropylene is decomposed by alcoholic potash, yield- 
ing monobromodichlorallylene, C;HCI,Br, boiling at 143°, which is 
again capable of combining with 2 atoms of bromine. The product 
thus obtained, C;HC1,Br;, melts at 207°, and crystallises from alcohol 
— it is freely soluble. Its vapour affects the eyes most power- 
ully. 

Dichlorotribromopropylene, when treated with alcoholic potash, 
gives up 2 atoms of bromine, and is again converted into monobromo- 
dichlorallylene. 

Decompositions of Dichlorallylene.—Heated to 180° in sealed tubes 
with a large quantity of water, it yields acrylic acid and free hydro- 
chloric acid, thus— 


C;H.Cl, + H,0 a C,;H,O + 2HCl; 
C,;H,O + H,O = C;H,0,. 


Dichlorallylene dissolves in strong nitric acid forming a solution 
which, when diluted with water, deposits a heavy greenish-blue oil 
smelling of nitric acid, and boiling, with decomposition, between 120° 
and 200°. This oil is decomposed by caustic potash, and thereby 
yields an oily product, which distils for the most part at 155°—162° 
and gives on analysis numbers corresponding either with dichloronitro- 
propylene, CsH;Cl,NO,, or with dichloronitraliylene, C;HCl,NO,. Di- 
chlorallylene reacts with sodium or potassium to form a body which 
1s decomposed by water, with evolution of a gas smelling like allylene ' 
and burning with a luminous smoky flame. ‘This gas is absorbed by 
bromine, and forms therewith a liquid giving on analysis numbers cor- 
responding with either C;H,Br, or C;H,Bry,. The bromide gives up 
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HBr to caustic alkalis, yielding a liquid which boils without decom- 
position at 190°—195°, and again combines with 1 mol. of bromine to 
form a body melting at 173°, and crystallising from alcohol in thick 
short prisms, unpleasant in odour, and irritating to the eyes. 

Action of Bromine on Aldehyde.—Bromine acts much more violently 
than chlorine upon aldehyde, and when added thereto in the liquid 
state decomposes it completely. But when the aldehyde is diluted, 
preferably with acetic ether, the action is considerably modified. 
When bromine (1 mol.) is gradually dropped into aldehyde (1 mol.) 
diluted with twice its bulk of ethyl acetate, a transparent colourless 
liquid is formed which, on distillation, first gives off ethyl acetate and 
hydrobromic acid : the residue in the retort then decomposes, evolving 
hydrobromic acid and leaving carbon. With 2 mol. of bromine to 1 
mol. of aldehyde, reaction takes place according to the equation— 


C.H,O + 2Br. = C.H.Br,0 + 2HBr, 


the product being a pale-yellow liquid which, when distilled, yields a 
heavy colourless distillate between 120° and 150°, and afterwards de- 
composes in the same manner as the preceding product. The substance 
thus obtained, when purified by agitation with sulphuric acid, boils for 
the most part at 142°, and has the composition of dibromaldehyde. It 
is a heavy oily liquid, smelling like bromal, very easily soluble in 
alcohol and water. Mixed with water in molecular proportions, it 
solidifies in the course of 24 hours to a mass of long white needles of 
hydrate. Dropped upon the skin it produces a deep wound, which 
heals very slowly. Dibromaldehyde 1s easily decomposed by bases. 
It combines with strong hydrocyanic acid to form a body which is 
instantly decomposed, even by dilute alkalis, into its two constituents, 
and when warmed for some time with hydrocliloric acid, is converted 
into dibromolactic acid : 
C.H;Br.0.CN + 2H.O = C.H;Br.0.COOH + NH. 

Dibromaldehyde undergoes in time a peculiar change, becoming 
solid and insoluble in water, without altering in composition. This 
change is due to polymerisation : the solid body is paradibromaldehyde, 
analogous to paraldehyde. 

Tribromaldehyde. Bromal.—When 1 mol. of aldehyde is acted on with 
3 mol. of bromine, according to the equation : 


C.H,O + 3Br, = C.HBr,O + 3Br, 


the product is a heavy liquid, boiling between 120° and 180°, and 
after purification with sulphuric acid consists chiefly of bromal, having 
all the properties described by Lowig. 

Bromal hydrate when warmed with hydrocyanic acid, readily unites 
with it to form a thick oily body, which solidifies in the cold and 
crystallises in fine colourless inodorous prisms, easily soluble in water. 
This compound, C,H,Br,0.CN, when boiled with strong hydrochloric 
acid, is converted into tribromolactic acid, C;H;Br;03, which dissolves 
easily in water, and is left as a thick syrup on evaporating the solu- 
tion. It behaves in every respect like its analogue, trichlorolactic 


acid. 
J. 
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Chloralide and Insoluble Chloral. By J. Grasowsky 
(Deut. Chem. Ges. Ber., viii, 1433—1437). 


CHLORALIDE is best prepared by heating one part of fuming sulphuric 
acid and three parts of chloral to 105° : 


8C,HCI1,0 + 8.0,H, as C;H.Cl1,0, ~ 2S0,ClIH + ClH + Co. 
But on heating equal parts of the two compounds the reaction is 
quite different : 
C.HC1,0 + S,0,H, = 2CO + 38ClH + 2S0,. 
Chloralide is also produced by using an excess of chloral : 
8C,HC1,0 + $,0,H, = 3C;H.Cl,O; + 8,0,Cl, + 4ClH + CO. 
Chloralide appears, therefore, to have the following constitution : 
CCl, — CH — CH — CCI, 
No 0% 
V 
CO 
It crystallises from alcohol in long prisms melting at 114°—115°, 
and boiling at 268°, and its vapour-density is 11°3. 
Pure chloral can be kept in sealed tubes without any change, but if, 


after opening the tubes, a little moisture enters, the formation of insolu- 
ble chloral commences and at the same time hydrochloric acid is 


formed, but on sealing the tubes again the polymerisation ceases as soon 
as the water and chloral have been converted into hydrochloric acid 
and chloralide. 

Insoluble chloral, after being freed from any chloralide by boiling 
with water and alcohol, is completely converted into common chloral 
when heated in Hofmann’s apparatus in a current of napthalene- 


vapour. 
C. S. 


On Chloralide. By O. Wattacn 
(Deut. Chem. Ges. Ber., viii, 1578—1583). 


CHLORALIDE, when treated with zinc and hydrochloric acid, in presence 
of alcohol, yields aldehyde and an acid body which crystallises from 
ether and forms very soluble calcium and barium salts and a crys- 
tallisable silver salt. The acid melts at 75°—77°, is sparingly soluble 
in water, easily soluble in alcohol and ether, and volatilises at the ordi- 
nary temperature in brilliant laminw. According to analysis it is 
dichloracrylic acid. This formation of aldehyde (indicating the pre- 
sence of chloral) and a chlorinated acid containing 3 atoms of carbon 
leads to the conclusion that chloralide is composed thus :— 


C.Cl,0OH (chloral) 
C;Cl,0.H (1) 


C,;Cl,0;H, (chloralide) q 
When chloralide is kept for some months in alcoholic solution, or 
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heated with alcohol in sealed tubes, it is resolved into chloral alco- 
holate and a body of the formula, C;Cl;H,O; :— 


C;Cl,O;H, (chloralide) 
— €,Cl,0 H (chloral) 


C;Cl,0.H (1) 
+ ©, OH, (alcohol) 


C,C1,0;H; (2) 


The substance (2) is ethyl trichlorolactate, possessing all the properties 
of that body as obtained by Pinner from trichlorolactic acid. 

In accordance with these results the body (1) must be regarded as 
trichlorolactide ; and hence chloralide becomes trichlorolactide + chlo- 
ral, t.e., trichlorethylidene trichlorolactate : 


co—o 
\ 
CCLCHC YHC.CCh. 


This formula explains the formation of dichloracrylic acid as a product 
of the reduction of chloralide. Pinner has also shown lately that 
- monochloracrylic acid is formed by the reduction of trichlorolactie acid. 
J. R. 


Crotonic Chloral. By A. Pinner 
(Deut. Chem. Ges. Ber., viii, 1561—1566). 


IN a previous paper by the author (p. 549) it was stated that dichlor- 
allylene (a decomposition-product of crotonic chloral), when acted on 
by sodium, yielded a hydrocarbon which was absorbed by bromine, 
forming a tetrabromide; and that this tetrabromide was decomposed 
by potash, with separation of HBr, according to the equations :— 


C;H.Cl. + Na, = 2NaCl + C3H, ; 
C,H, + 2Br. = C;H.Br, ; 
C;H,Br, —_ HBr = C;HBr;. 


The numbers obtained by analysis of the last product, however, 
agreed rather with the formula, C;H;Br;: and direct combustion of 
the hydrocarbon has since shown that it contains carbon and hydrogen 
atoms in the proportion of 3 to 4. In accordance with this result the 
so-called dichlorallylene must be written C,;H,Cl,, and not C;H,Cl,, as 
hitherto. But inasmuch as dichlorallylene is formed from crotonic 
chloral in the same manner as chloroform is formed from ordinary 
chloral (excepting that HCl is eliminated together with CO), it follows 
that crotonic chloral itself must be represented by a formula containing 
2-atoms of hydrogen more than before, ¢.e., it becomes butylic chloral ; 
and the formation of ‘“ dichlorallylene” [or rather dichloropropylene | 
must therefore be expressed thus : 


C,H;C1,0 + KHO = CHKO, + HCl + C3H,Cl,. 


Further experiments on the product of the action of chlorine on 
aldehyde lead to the conclusion that it is, in fact, not crotonic chloral, 
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as has been assumed hitherto, but butylic chloral. The investigation 
is being continued. J.R 


Bye-products from the preparation of Crotonic Chloral. 
By A. Pinner (Deut. Chem. Ges. Ber., viii, 1321—1326). 


Durine the preparation of crotonic chloral an oily product is formed, 
which the author finds to be essentially monochlorocrotonic aldehyde,* 
C,H,Cl0 ; this is especially contained in the fractions boiling at 140°— 
150° of the products formed when chlorine is made to act on so-called 
50 per cent. aldehyde (acetic aldehyde), much chloral, ethidene chloride, 
dichloracetal, acetic ether, &c., being also generated, and is isolated in 
an approximately pure form by fractional distillation ; it boils at about 
147°, and readily combines with bromine forming chlorodibromobutyric 
aldehyde, thus :— 


CH,Cl 


| 
CHBr 
| 
CHBr 


| 
COH 


this product, when left in contact with water for a long time, forms 
a crystalline hydrate analogous in composition to the hydrates of 
ordinary chloral and bromal, viz., C,H;ClBr,0.H,O, but differing there- 
from in the difficulty with which it is produced. If the bromine be 
added so rapidly as to allow heating to take place, hydrobromic acid and 
chlorotribromocrotonic aldehyde, CsH,C1Br;O, are formed instead of this 
dibrominated body; the latter of these two products readily forms a 
crystalline hydrate; the formation of this substance is explained by 
supposing that the chlorodibromobutyric aldehyde first formed gives 
rise to the tetrabromo-derivative, C,H;C1Br,O, by replacement of H, by 
Br, this substance then losing the elements of HBr, so that the tri- 
brominated body is represented either by the formula :— 


CBr,.Cl 


| 
CBr 


| 
CH 

| 
COH 


other products not yet fully examined are also formed simultaneously. 
The hydrate of chlorotribromocrotonic aldehyde, or crotonic chlorobromal 
as it may be termed, crystallises in fine needles, melting at 78° to a 


* As the so-called crotonic chloral has been shown to be butylic chloral, it is 
probable that all the compounds here formulated as crotonic, actually contain two 
atoms more of hydrogen, and belong to the butylic series. If this be the case, the 
formation of chlorodibromobutyric aldehyde from the so-called monochlorocrotonic 
aldehyde must be attended with evolution of hydrobromic acid, C,H,ClO + 2Br, = 
2HBr + C,H,ClBr,0.—[Ep.] 
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liquid which is turbid from incipient dissociation into the bromal and 
water; it boils at 110° with decomposition: caustic soda decomposes 
it, carbon monoxide being formed, bromine being withdrawn, and a 
substance boiling at above 150° and apparently indicated by C,;HCIBr, 
being produced. Nitric acid oxidizes it to monochlorotribromocrotonic 
acid, crystallising in small plates which melt at 140°; it gives a non- 
crystalline oily product free from chloral-like odour by long continued 
heating with hydrocyanic acid. 

By the action of caustic soda on the crude product of the action of 
bromine on monochlorocrotonic aldehyde, there is formed an vil boil- 
ing at 90°—160°, from which a fraction can be isolated boiling at 100° 
—110°, and having the composition C,H,ClBr ; probably this is mono- 
chlorotribromocrotonic aldehyde : 


CHBrCl—CBr—CH—COH. 


From the crude oil from which the monochlorocrotonic aldehyde was 
obtained, a small quantity of a substance was isolated apparently 
having the composition C,H,Cl,;0, or C;H;Cl,0; this boiled at 215°— 
220°, and on heating with soda yielded a sweet-smelling fluid boiling 
at 144°—148°, and apparently consisting chiefly of a body C;H,Cl., or 
C;H,Cl.. To this product bromine can readily be added, a heavy oil 
boiling at 232°—236°, with much evolution of hydrobromic acid being 


thus formed, which has the composition C;H,Cl,Br2, or C;H,Cl,Bry. 
C. R. A. W. 


Action of Hydrocyanic Acid on Chloral and Crotonic 
Chloral. By A. Pinner and C. Biscuorr (Liebig’s Annalen, 
elxxix, 74—100). 


CHLORAL was digested for some days in the water-bath with hydro- 
cyanic acid and hydrochloric acid, the flask being furnished with a 
cohobating tube to prevent, as far as possible, any loss of hydrocyanic 
acid. On evaporating the clear yellow liquid at 100°, hydrocyanic 
acid was given off, and as it became concentrated, crystals of ammo- 
nium chloride separated, mixed with a pale yellow oil. On cooling, 
the semi-solid mixture of crystals and oil was treated with ether, 
which dissolved the latter, and deposited it again on evaporation as a 
thin syrup which solidified on standing. On examination, this was 
found to be a mixture of trichlorolactic acid and an addition-product 
of chloral and hydrocyanic acid. 

Chloral cyanhydride.—The above-mentioned addition-product is easily 
prepared by digesting a mixture of chloral with a concentrated aqueous 
solution of hydrocyanic acid for several hours, and evaporating the 
product on the water-bath. The mobile oil which is left solidifies on 
cooling toa mass of colourless prisms which may be readily purified by 
recrystallisation from water. It is very easily soluble in alcohol and 
ether, and volatilises slightly with the vapour of water, being at the 
same time decomposed into chloral and hydrocyanic acid. Alkaline 
solutions cause it to split up into chloroform, formic acid, and 
hydrocyanic acid. It melts at 60°—61°, and has the formula 
CCl;.CH(OH)(CN). The authors did not succeed in obtaining this 
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compound by the action of anhydrous hydrocyanic acid on chloral at 
a moderate temperature (28°). 

Trichlorolaetic Acid.—Chloral cyanhydride, when digested with cun- 
centrated hydrochloric acid, is decomposed in a manner perfectly 
analogous to that observed by Simpson and Gautier when aldehyde 
cyanhydride is submitted to similar treatment; but the reaction takes 
place much more slowly, requiring several days at 100° to complete 
the decomposition; if a higher temperature be employed, the results 
obtained are not so favourable. When the operation is terminated and 
the flask cold, the liquid is separated by filtration from any ammonium 
chloride that may have come out, and is evaporated on the water-bath 
until the excess of hydrochloric acid is removed. On extracting the 
residue with ether, distilling off the ether, and exposing the product 
in a vacuum over sulphuric acid, it soon solidifies to a colourless or 
pale yellow crystalline mass of trichlorolactic acid, C,;H;Cl,0;, or 
CCl;.CH(OH).COOH. The melting point of this acid lies between 
105° and 110°. When treated with alkali it splits up into chloral and 
formic acid, the former being further decomposed into chloroform 
and formic acid. As the acid undergoes decompusition so readily, it 
was generally necessary in preparing its salts, to saturate an alco- 
holic or aqueous solution of the acid with the desired base, and 
then evaporate in a vacuum. The ammonium salt, C;H.(NH,)C1,0s, 
forms colourless microscopic plates; the potassium salt, C;H,KC1,Os,, 
forms a very soluble, brownish, crystalline mass consisting of prisms ; 
the sodiwm salt, C;H,NaCl,Os, crystallises far more readily, in rather 
large clinorhombic plates and prisms; the zine salt forms a half 
amorphous, half crystalline mass, very different from the characteristic 
zinc lactate. 

Ethyl trichlorolactate is readily prepared by saturating with hydro- 
chloric acid a solution of trichlorolactic acid in absolute alcohol, and 
allowing it to stand fora day. The ether then separates in beautiful, 
sharply defined plates, and on washing the mother-liquors with water 
more of the same substance may be obtained as a white crystalline 
powder. Ethyl trichlorolactate, CCl];,CH(OH).COOC,H;, is only 
slightly soluble in water, and melts at 66°—67°. It is partially de- 
composed when boiled with water, but not so readily as ethyl lactate. 
The corresponding methyl, amyl, and isobuty] salts are liquids of high 
boiling point which readily decompose, so that they could not be ob- 
tained in a pure state. The action of phosphorus pentachloride on 
trichlorolactic acid did not give satisfactory results. 

Reduction of Trichlorolactic Acid.—As trichlorocrotonic acid is easily 
reduced to monocblorocrotonic acid, it seemed probable that the lactic 
acid would behave in a similar manner. The results, however, were 
so unsatisfactory that the authors resolved to try the ethyl salt. 
Hydrochloric acid was therefore passed into a saturated alcoholic 
solution of ethyl trichlorolactate, and granulated zinc gradually added, 
with certain precautions, full details of which are given in the paper. 
On distilling the product in a current of steam, an oil passed over, 
which had a peculiar penetrating odour, and when submitted to frac- 
tional distillation yielded a comparatively large proportion of ethyl 


monochloracrylate, C;H,C10,.C.H,, or CIHC—CH—CO0O.C.H;, boiling 
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at 145°—146°, besides small quantities of ethyl acrylate and ethyl 
dichlorolactate. The monochloracrylate is a colourless mobile liquid, 
which is almost insoluble in water. The aqueous distillate obtained in 
the preparation of this ethyl compound was found to contain malonic 
acid and chloracrylic acid, C;H;C10,. 

Saponitfication of Ethyl Chloracrylate——This substance when digested 
with baryta-water for a considerable time undergoes decomposition, 
and the solution appears to contain barium acryllactate. (C;H;O;).Ba, 
but on account of its instability it could not be isolated. The solution 
of the barium salt, after precipitation with sulphuric acid and evapora- 
tion at 100°, leaves a thick syrup, which soon solidifies to a mass of 
flattened prisms. These, after crystallisation from ether, were found 
to be pure malonic acid, identical in every respect with that obtained 
from cyanacetic acid. The ammonium salt, C;H.(NH,).0,, forms long 
broad needles. The silver salt, C;H,Ag,O,, is a white insoluble pre- 
cipitate ; whilst the bariwm compound, C;H,BaO, + 2H,0, may be 
obtained in minute, difficultly soluble, short prisms; it loses a mole- 
cule of water at 110°. 

Croton-chloral Cyanhydride.*—In order to obtain this compound, it is 
necessary, on account of the sparing solubility of the crotonic chloral, 
to add enough alcohol to the mixture of hydrocyanic acid and chloral to 
dissolve the latter. As the cyanhydride is but slightly soluble, much 
of it separates as the digestion proceeds, forming a yellow oily 
layer at the bottom of the flask, whilst the rest may be obtained by 
evaporating the supernatant liquid. On cooling, the oil solidifies to a 
crystalline mass, which may be purified by recrystallisation. It dis- 
solves with difficulty in cold water, more readily in hot water, and still 
better in alcohol and ether. It melts at 101°—102°. Croton-chloral 
cyanhydride, CCl;.CH—CH.CH(OH)(CN), is less volatile in vapour 
of water than the corresponding chloral-compound. It dissolves in 
hot dilute hydrochloric acid, and crystallises out again unchanged on 
cooling. By alkalis it is decomposed in a manner analogous to the 
corresponding chloral-compound,—dichlorallylene, formic acid, and 
hydrocyanic acid being produced. 

Trichlorangelactic acid.—On digesting the cyanhydride with concen- 
trated hydrochloric acid for a day, and allowing the contents of the 
flask to cool, the crystalline cake of croton-chloral cyanhydride which 
had formed at the bottom of the vessel was found to be covered with a 
layer of beautiful rhombic plates. These were insoluble in cold water, 
but readily soluble in alcohol or ether. They did not give the hydro- 
cyanic reaction, and on analysis were found to be trichlorangelactic 
acid, CsH;Cl,0;,¢ that is, the trichlorinated lactic acid corresponding 
with angelic acid. It melts at 140°. 

Reduction of Trichlorangelactic Acid.—This acid is easily reduced, 
for, when its solution is treated with hydrochloric acid and zinc, the 
latter dissolves without evolution of hydrogen. On strongly acidu- 
lating the solution with sulphuric acid, and agitating with ether, the 


* Or rather butyl-chloral cyanhydride. 
+ More probably trichlorvalerolactic acid, C;H;013;05), related to butylic chloral, 


C,H;Cl,0 (the supposed crotonic chloral, p. 552), in the same manner as trichloro- 
lactic acid to ordinary chloral.—[ED. } 


ORGANIC CHEMISTRY. 557 


new compound is extracted. On evaporating the ether, an almost 

colourless crystalline mass is left, which may be purified by recrystal- 

lisation from ether. It consists of monochlorangelactic acid, C;H;Cl0s. 
. C. E.G. 


Action of Chlorine on Acetone. By J. Grapowsky 
(Deut. Chem. Ges. Ber., viii, 1438 —1442). 


In preparing dichloracetone higher-boiling products are formed. Of 
these, the portion boiling at 130°—140° coutains a polymeride which 
by repeated distillation is converted into common dichloracetone boiling 
at 120°. Another liquid boiling at 186° consists of C;H,Cl,O, and 
seems to be a trichloromethyl-propyl or isopropyl ketone, yielding 
chloroform by the action of caustic potash. From the highest-boiling 
product a liquid having the composition of trichloromesityl oxide, 
C,H,Cl,0, was isolated. It boils at 206°—208°, and has a pungent 
smell. C. S. 


Chloro-derivatives of Acetone. By C. Biscuorr 
(Deut. Chem. Ges. Ber., viii, 1329—1344). 


THE acetone used for the preparation of these derivatives was of two 
kinds: (1) the so-called pure acetone of commerce, boiling at 56°—58°, 
and still containing methylic alcohol not removable by fractional dis- 
tillation or by calcium chloride; (2) perfectly pure acetone prepared 
by means of sodium-hydrogen sulphite. These two samples did not 
give identical results on chlorination; the former, either from the 
methylic alcohol acting as a diluent, or for some other reason, 
yielded tetrachloracetone, whilst the latter did not give any more 
highly chlorinated product than trichloracetone. 

On saturating pure acetone with dry chlorine in the cold, it became 
converted almost wholly into dichloracetone, no coloration being pro- 
duced, whilst acetone containing methylic alcohol becomes yellowish- 
green, and evolves hydrochloric acid sooner. On fractionating the 
product from pure acetone it began to boil at 115°, and mostl 
passed over below 130°, only small quantities distilling up to 170°. 
Pure dichloracetone is readily obtained from the lowest fraction 
boiling constantly at 120°. If the chlorine used be moist, and the 
saturation be performed in sunlight, little but trichloracetone is 
formed from pure acetone, whilst that containing methylic alcohol 
forms dichloracetone and more chlorinated products in some quantity, 

Different substances possessing the composition of dichloracetone 
have been described by Markownikoff, Glutz and Fischer, Mulder, and 
Barbaglia. The first of these chemists obtained a dichloracetone 
(presumably CH,CI—CO—CH.Cl), by oxidising dichlorhydrin, in 
crystals melting at 43°; the second obtained it in the same way as a 
liquid boiling at 170°—171°; the third observed the production of a 
body boiling at 135°—140° during the electrolytic preparation, of 
ordimary dichloracetone ; also the formation of an isomeric substance 
Consisting of a fluid capable of solidifying, by the action of hydro. 
chloric acid on a product of the reaction of potassium cyanide on 


dichloracetone ; whilst the last isolated a dichorlacetone in large cryss 
VOL. XXIX, oP 
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tals from a fraction boiling at 140°—170° of the bye-products of the 
preparation of monochloracetone. The author has examined the 
dichloracetone of Mulder boiling at 135°—140°, and finds that it con- 
tains some trichloracetone, but even after almost complete removal of 
this as crystalline hydrate by contact with water at 0°, and several 
distillations, it still boils at 132°-—135°, and hence is probably a 
polymeride of dichloracetone analogous to that of Barbaglia. Attempts 
to isolate such polymerides from the products of the action of chlorine 
on acetone were, however, quite unsuccessful. Bischoff has also pre- 
pared a small quantity of the symmetrical dichloracetone of Glutz and 
Fischer, which he is now investigating. 

When dichloracetone boiling at 120° is mixed with concentrated 
solution of hydrocyanic acid, and the whole cohobated for a long time, 
a clear liquid is obtained, from which dichloracetone cyanhydrin, 


CHCl, 
stance readily decomposes into hydrocyanic acid and dichloracetone on 
heating, and in contact with alkalis forms cyanides and decomposition- 
products of dichloracetone. When it is digested on the water-bath with 
moderately strong hydrochloric acid, ammonium chloride is formed, 
together with dichlor-oxyisobutyric acid, or, as the author also-terms it, 


>CH(OH).CN, separates as an oil on evaporation. This sub- 


3 
dichloracetonic acid, CH.OH—CO.OH. After purification, this 
CHCl, 

body forms crystals melting at 82°—83°, and capable of being sub- 
limed slowly, although it decomposes on distillation. The silver salt 
forms a crystalline precipitate on adding silver nitrate and a little 
ammonia to the solution of the acid. Like the ammonium, potassium, 
and lead salts, it decomposes readily on heating. The ethylic ether 
boils with partial decomposition between 208° and 215°, and has the 
composition ©,H;(C.H;)Cl,0;. It is formed by passing hydrogen 
chloride into the alcoholic solution of the acid. 

Trichloracetone was obtained by Bouis by acting on wood spirit with 
chlorine; probably it was produced from acetone present as an im- 
purity, as the author was unable to prepare it from pure methylic alcohol 
obtained from methyl oxalate. In the pure state it boils at 170°—172’, 
and forms a crystalline hydrate melting at 43°, from which the water 
can be separated by passing hydrogen chloride into the fused sub- 
stance. In contact with aniline and caustic potash it forms the un- 
mistakable phenyl cyanide with great readiness, whence the author 
infers that the constitution is CCl—CO—CHs, and not CHCl,—CO— 
CH,Cl, the first action being the splitting up into chloroform and 
acetic acid, thus :— 


CCl,—CO—CH; + H.OH = CHCl, + CH; — CO.OH. 


When heated with water in a sealed tube at 100°, it forms acetic 
acid, but no chloroform; and when it is heated with baryta, all the 
chlorine is separated as barium chloride, a brown caramel-like substance 
being formed. It does not combine with acid sulphites, but with 
hydrocyanic acid it forms trichloracetone cyanhydrin, an oily fluid con- 
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verted by boiling with hydrochloric acid into trichloracetonic acid, or 
3 
trichlorisoxybutyric acid, ‘\CH(OH)—CO.OH. 
CCl 


3 

By fractionating the higher-boiling portions from the chlorination 
of acetone containing methylic alcohol, portions boiling at 130°—160°, 
160°—180°, and 180°—210° were obtained. The middle one of 
these formed crystals of the hydrate of trichloracetone, and after these 
had been deposited, crystalline crusts separated, melting at 30°—32°, 
apparently of composition C,H,,Cl,0,, or C;H.ClO + C;H;Cl,;0 + ~ 
6H,0, ¢.e., consisting of a kind of double hydrate of tri- and tetra- 
chloracetone. Lastly, the liquid solidified to crystals of tetrachlor- 
acetone hydrate, C;H,Cl,0,4H,O melting at 38°—39°. From these, pure 
tetrachloracetone was obtained by treating with hydrogen chloride. 
This is a very volatile liquid, powerfully attacking the eyes and nose ; 
with aniline and caustic potash it forms phenyl cyanide, whence its 
formula is CCl—CO—CH,Cl, and not CHCl,—CO—CHC).. 

C. R. A. W. 


On the Intermediate Formation of Anhydrides in Chemical 
Reactions. By F. Satouon (Deut. Chem. Ges. Ber., viii, 1506 
—1509). 

In a previous paper (see this Journal, 1874, p. 362) the author showed 


that the disulphocarbonic ethers, Olea and te ° when 
2445 3 


treated with sodium methylate, yield the methyl salt, 


and, conversely, it was found that the ethers, C8coE 


when treated with sodium ethylate, yielded the ethyl salt, C 


These are learly not cases of double decomposition, consisting of a 
simple exchange of SC,H; for OK; for the entire molecule of the 
alcoholate enters into the new compound. The true explanation of 
the reaction has since been arrived at by acting with potassium 


ethylate upon the fully sulphuretied ether, OSscm the product in 


this case also is the salt, rd the entire molecule of the alcoho- 
late entering, as before, into the new compound. The reaction must 
therefore tuke place in two stages, as shown by the equations :— 


osSC:Hs 4 H,0 = 09 + 2C,H,SH; 


SC.H, 
cg + KOC.H; = cogs , 


according to which, mcnosulphocarbonic anhydride is formed as inter- 
mediate product, and combines directly with a molecule of the alcoho- 
late. This explanation applies to the xanthic ethers referred to above, 


the reactions of which with alcoholates are thus expressed :— 
2pe2 
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C8scn + H,O = COS + C.H,OH + C,H;SH; 


COS + KOC,Hay1 = COGCH +", 


and similarly with the methyl ether. 

Another reaction investigated by the author seems to show that the 
foregoing explanation extends to the ethers of all bibasic acids. The 
formation of potassium ethyloxalate by the action of potassium 
hydrate on oxalic ether has been hitherto attributed to a simple ex. 
change of OC.H; for OK, as shown by the equation— 


COOC.H, 
| 
COOC.H; 


According to this view, potassium methylate substituted for potas. 


sium hydrate should yield the same products, together with methyl 
alcohol, thus : 


COOC,H, 
i + KOCH, + H,0 = a + CH,OH + C,H,OH. 
00C.H, 


But the product of the action of potassium methylate on oxalic 
ether dissolved in methyl alcohol is potassium methyl oxalate. The 


reaction is therefore analogous to that of the xanthic ethers, and must 
be expressed thus :— 


COOC.H; 
| 
C0O,.CH,; 


oo C000, Has + 
co? + C,H, + 1.0K = | 
COOK 


+ KOH = a” + C,H,OH. 


+ HO = ra + 2C,H,OH; 


J. .R 


A New Method of Preparing Crystallisable Formic Acid. 
By Lorin (Bull. Soc. Chim. [2], xxiv, 436, 439). 


{rv is well known that glycerin distilled with oxalic acid yields formic 
acid. The author obtained nearly 4 kilos. of formic acid of 49°4 per 
cent. by acting on 400 grams of mannite with oxalic acid. Erythrite 
gaye formic acid of 56 per cent., and by acting on 85 grams of eryth- 
rite with oxalic acid, added at first in portions of 70 grams at a time, 
and subsequently in portions of 100 grams, 2,405 grams of oxalic acid 
were made to act on the erythrite, which yielded 1,120 grams of 
aqueous formic acid, containing 985 grams of pure formic acid. A 
large quantity of this acid was above 95 per cent.; the residue at 
the end of the operation had by no means lost its transforming pro- 
perty. Crystalline formic acid was obtained by careful distillation of 
the higher fractions. 


W. R. 
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Melting-point of 8-Dibromopropionic Acid. By B. ToL.LEens 
(Deut. Chem. Ges. Ber., viii, 1452—1455). 


Tuis acid has two melting-points. When slowly heated it melts at 
64°, but when heated quickly above this point, it melts, after solidifying, 
at 51°. 

This is due to two isomeric modifications, the higher-melting acid 
forming rhombic plates, and the other needles. By touching the 
liquid acid with crystals of one or the other modification the one may 
be changed into the other. 

C. S. 


On Isomeric Lactic Acids. By J. Wisticenvus 
(Deut. Chem. Ges. Ber., viii, 1206—1208). 


By the action of phosphorus iodide on glyceric acid, a liquid bromo- 
ropionic acid is formed, besides solid B-bromopropionic acid, and 
while the latter yields hydracrylic acid by the action of silver oxide, 
the former is converted into ethenelactic acid. On the other hand, 
ethene cyanhydrate yields, besides ethenelactic acid, always also some 
hydracrylic acid. 

C. S. 


Trichlorobutyric Acid from Citraconic Acid. 
By Jonann Gorruies (J. pr. Chem. [2], xii, 1—25). 


Wuen chlorine is allowed to act for many days on a solution of 
sodium citraconate, a heavy yellowish-green oil separates, consisting 
chiefly of a mixture of trichlorobutyric acid and an indifferent sub- 
stance of penetrating odour; a further quantity of this oil is obtained 
by adding hydrochloric acid to the aqueous supernatant liquor and 
heating in a retort to 100°, whereupon a distillate of water and the 
oil slowly passes over. By neutralising with soda and treating with 
ether, the indifferent body is removed, and by acidulating the sodium 
salt and exhausting with ether, the acid is obtained as a yellowish oil 
from whieh the pure acid can be obtained by careful distillation at a 
low temperature and concentration over sulphuric acid; addition of a 
fragment of acid already crystallised to the resulting oil, causes it to 
crystallise, the crystals melting at 50°. Even at this temperature it 
volatilises, subliming in glistening needles if the atmosphere be free from 
moisture: at 140°—146° it becomes yellow, and evolves bubbles of gas 
without actually boiling. The ammonium, potassium, barium and 
0 salts have been prepared, and are represented by the respective 
ormulee— 


C.H,Cl,(NH,)0Oz, C,H,C1,;KO,, (C,H,Cl,0.).Ba, and (C,H,C1;02)2Pb, 


after drying over sulphuric acid. 
When heated with strong bases, e.g., potash, to 100°, trichlorobutyrie 
acid undergoes the reaction— 


O,H,C),0,.K +. KHO — H,O + KCl + C©,H,C1,0,.K, 
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a dichlorocrotonate being formed; addition of hydrochloric acid to 
the not too dilute solution of the resulting salt causes the precipita- 
tion of dichlorocrotonic acid as an oil which soon solidifies to a crystal- 
line mass readily purified by sublimation, after which it melts at 64° 
and boils at 215°5° (not corrected). The acid energetically corrodes 
the skin and acts destructively on vulcanised caoutchouc. The 
silver, lead, calcium, and sodium salts are represented respectively by 
the formule— 


C,H;C1,0,.Ag, (C3H;Cl,02)2.Pb + H,0O, (C,H;Cl,0),.Ca + 2H,0 
and C,H;C1,0..Na + H,O. 


Nascent hydrogen (zinc and hydrochloric acid) converts dichloro- 
crotonic acid, not into crotonic acid or monochlorocrotonic acid, as 
might be expected, but into isobutyric acid melting at 60°5°. By 
acting on dichlorocrotonic acid with heated zinc dust and hydrochloric 
acid, however, a monochlorocrotonic acid results. melting at 59°, and 
solidifying at 55°, and hence apparently identical with Geuther’s 
chloroquartenylic acid ; it yields, however, a barium salt (C,H,ClO,).Ba 
+ 4H,O, whilst that from Geuther’s acid contained only H,O, and 
chlorotetracylate of barium contains no water of crystallisation at 
all, as is also the case with the monochlorocrotonic acid obtained 
by Pinner and Sell from the reduction of trichlorocrotonic acid (pre- 
pared by oxidising croton-chloral). Swarts obtained a monochloro- 
crotonic acid from citradichloropyrotartaric acid; a portion of this 
prepared for comparison was found to melt at 59°—60°, and to solidify 
at 52°; the barium salt, however, did not exactly correspond with the 
one obtained as above. The lead salt of the acid from dichlorocrotonic 
acid is represented by the formula (C,H,Cl1O.).Pb + H,0; the silver 
salt was also prepared and analysed. 

The production of trichlorobutyric acid is probably due to the for- 
mation in the first instance of citrotrichloropyrotartaric acid, which 
readily splits up thus— 

C;H;Ci;O, = CO, + C,H;Cl,0,. 


It may, however, be formed by the addition of chlorine to mono- 
chlorocrotonic acid produced from citradichloropyrotartaric acid by loss 
of hydrochloric acid and carbon dioxide— 


C;H,Cl.0, = CO, + HCl + C,H,;Cl10, 
C,H,;ClO0, + Cl. = C,H ;Cl,0.. 
C. R. A. W. 


Action of Chlorine on Sodium Citraconate. 
By Tureopvor MorawskI (J. p. Chem. [2], xii, 369). 


Gorriies has partially examined the products of this action, and has 
shown that monochlorocitramalic acid is thus produced, identical with 
that of Carius, together with an indifferent oil and trichlorobutyric 
acid. Since the decease of Carius, the author has concluded his ex- 
periments on the subject. Pure sodium citraconate solution of sp. gr. 
1:16 was prepared by neutralising the recrystallised acid salt with 
sodium carbonate ; chlorine gas was then passed into this liquid in a 
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rapid stream, whereby heating was produced, carbon dioxide being 
evolved ; the further addition of hydrochloric acid caused the separa- 
tion of a heavy oil consisting of trichlorobutyric acid, yielding a ver 
soluble sodium salt, and forming dichlorocrotonic acid on boiling wit 
lime water and acidulation with hydrochloric acid. The best yield of 
trichlorobutyric acid was found to be obtained with the above strength 
of solution. The yield was diminished by heating the liquid or by em- 
ploying a slow stream of gas. On allowing the liquid treated with 
chlorine to stand all night, silky needles of monochlorocrotonic acid, 
C,H;ClO., separated ; these melted at 58°5, solidifying at 52°. The 
formation of these two acids may be explained by the equations— 


C;H,Na,O, + Cl, = C;H,Na.C 1,04. 
Sodium citraconate. Sodium citradichloro- 
pyrotartrate. 


C;H,Na,Cl.0, = C,H,NaClO, + NaCl a CO.. 


Sodium monochlorocrotonate. 


Monochlorocrotonic acid is then formed from the sodium salt, and 
produces trichlorobutyric acid by combination with chlorine— 


C,H;Cl10, + Cl, — C,H;Cl,O.. 


Barium monochlorocrotonate is readily soluble in water, and is 
represented by the formula, Ba(C,H,C10,)..4H,O, the water of crys- 


tallisation being readily lost on standing over sulphuric acid ; the silver 
salt, C§H,C10,.Ag, crystallises in flat needles. 

When complete decomposition by chlorine of all sodium citraconate 
present has been effected, there separates from the liquid, on standing, 
an indifferent oil, consisting chiefly of trichloracetone, C,;H;C);O ; 
the same substance is formed by treating monochlorocitramalic acid 
with chlorine. Together with this, monochloracetone is also formed in 
small quantity, the production of these bodies being represented by 
the following equations :— 


C;H,Cl,0,Na, + H,O = C;H,NaClO; + NaCl. 
Sodium citradichloro- Acid sodium monochloro- 
pyrotartrate. citramalate. 


C;H;Na.ClO, + Cl, = 2NaCl + C;H;ClO + 2C0,. 
Disodium monochloro- Monochloracetone. 
citramalate. 


(,H,CIO + 2Cl = 2HC] + 0,H,C1,.0. 


Monochloracetone, Trichloracetone. 


The trichloracetone was dechlorinised by sodium-amalgam and 
water, whereby acetone was formed, the action not being carried so 
far as to convert the acetone into isopropylic alcohol. When heated 
with caustic potash it formed chloroform and potassium acetate— 


C;H;Cl,0 + KOH = CCl,H + C,H;KO,. 
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The chloroform thus produced was converted into formate of lead, 
and the acetic acid into silver salt, both of which were analysed. 
C. R. A. W. 


Action of Chlorine on Sodium Mesaconate. By T. Morawsk1 
(J. pr. Chem. [2], xii, 392). 


On passing chlorine into sodium mesaconate solution of specific gravity 
1:16 no appreciable production of trichlorobutyric acid takes place, 
but trichloracetone is formed and monochlorocitramalic acid; the 
barium salt of the latter is obtained by neutralizing the product of the 
reaction with chalk and then adding barium chloride, whereby the new 
barium salt quickly deposits in crystals containing BaC;H;C10;.2H,0; 
from this salt oxycitraconate of barium was prepared, agreeing with 
the formula BaC;H,O;,4H,O. Hence the action of chlorine on sodium 
mesaconate differs from that on sodium citraconate chiefly in that 
more heat is developed in the latter case, which causes the citradi- 
chloropyrotartarie acid first formed to split up partially into carbon 
dioxide, sodium chloride, and monochlorocrotonic acid, from which tri- 
chlorobutyric acid is then formed; the mesaconate, not becoming so 
much heated, does not give rise to these secondary products. 

Mesadibromopyrotartaric acid gives rise to monobromocrotonic acid, 
whence, by the action of nascent hydrogen, isobutyric acid is obtainable, 
yielding the characteristic calcium salt. Hence monochlorocitramalic 
acid is expressed by one of the formule (b) or (c), mesaconic acid 
being indicated by (a), 


(a.) (0.) (c.) 
CH; _ CH; 


| | 
C—CO.OH ClI-C—CO.0H OH—C—CO.OH 

| | 
CH—CO.0OH OH-—CH—CO.OH CI—CH—CO.OH. 


The author has found that hydrate of mesaconic acid when treated 
with chlorine forms monochlorocitramalic acid; he therefore dissents 
from the recently published views of Henry on citric derivatives. 

C. R. A. W. 


Action of Potassium on Ethyl Succinate. By Ira Remsen 
(Deut. Chem. Ges. Ber., viii, 1408—1411). 


By the reaction of these substances the author has obtained a body, 
the constitution of which he has not yet satisfactorily made out. It 
crystallises in fine needles, often of considerable length, having a tinge 
of yellow colour and melting at 128°. An alcoholic solution of the 
body, when treated with sodium amalgam, gives a bulky red precipi- 
tate which dissolves easily in water, forming a solution from which 
hydrochloric acid throws down the original body. The same red com- 
pound is formed when an alcoholic solution of the body is mixed with 
sodium or potassium hydrate. The sodiwm-compound forms micro- 
scopic needles, which turn yellow on drying. The formula deduced 
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from analysis is C,,H,Na,O, + 4H,0. It is decomposed by acids, 
the body CHO, being precipitated. On boiling it with sodium 
hydrate, succinic acid is produced. Similar compounds are formed 
with the hydrates of barium, calcium, and magnesium. 

The compound C,,H,,0; is not affected by acetyl chloride, ammonia, 
or nascent hydrogen. It is slowly oxidised by potassium perman- 
ganate and by dilute nitric acid. Phosphorus pentachloride acts 
violently upon it, forming a body which is decomposed by water, the 
original compound being reproduced. 

The body described above is being investigated also by Hermann in 
the laboratory of Wislicenus, who bas arrived at the conclusion that 
it is succinyl succinate. Neither the author’s experiments nor those 
of Hermann, however, support this conclusion. 


J. R. 


Diethyl a-Ethylacetosuccinate. By C. HuccensBerG 
(Deut. Chem. Ges. Ber., viii, 1209). 


THIs compound is obtained by treating diethylacetosuccinic acid with 
sodium, and acting on the product with ethyl iodide— 


CO 
+ Nal. 


2 
| | | | 
CO:.C:H, CO,.C2Hs CO;.C:Hs CO2.C,Hs 


It boils at 263°—265°, and does not dissolve sodium at the common 
temperature or when gently heated. 
C. S. 


Diethyl 6-Ethylacetosuccinate. By F. Clowns 
(Deut. Chem. Ges. Ber., viii, 1208). 


By the action of acetylsodacetic ether on ethyl a-bromobutyrate the 
ethylic ether of B-ethylacetosuccinic acid is formed— 


CH; CH; CH; 
| | | 

CH, CH, 

| | | + NaBr. 
CHBr CH CH 


| | | 
CO.0;H,  CO,.C,Hs CO:.0,H, 


It is a colourless oil boiling at 262° and dissolving sodium at the 
common temperature, with evolution of hydrogen. 
C. S. 
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On the Decomposition of Barium Pyroracemate by boiling 
with Water, and on Uvitonic Acid. By C. Bérrincer (Deut. 
Chem. Ges. Ber, viii, 1583—1587). 


A NEUTRAL solution of barium pyroracemate, when boiled with water 
for some days, evolves carbon dioxide, turns brown, and deposits 
barium carbonate and oxalate. The liquid gives, on addition of 
hydrochloric acid, a precipitate consisting of uvic (pyrotritartaric) 
acid, melting at 133°, and uvitic acid. The filtrate from this pre- 
cipitate contains pyrotartaric and (probably) uvitonic acid. 

Uvitonic acid is a syrupy liquid resembling, in its pure state, the. 
second anhydride of tartaric acid. When its aqueous solution is 
evaporated to a syrup, or when it is boiled for some time, carbon 
dioxide is evolved, and uvitic acid, melting at 288°, is deposited: the 
liquid contains oxalic acid. The same result is produced by heating 
uvitonic acid in a sealed tube with water, or with water and barium 
hydrate. The lime-salt of uvitonic acid, when heated to 160° for 
some time, yields uvitic acid, oxalic acid, and a syrup having the 
properties of uvitonic acid. The author regards uvitonic acid as a 
highly complicated anhydride, of which one of the components is 
uvitic acid. 

J. R. 


New Formation of Tartronic Acid. By S. P. Saprier 


(Deut. Chem. Ges. Ber., viii, 1456—1458). 
Tue author found, among the products of the action of nitric acid 


on glycerin, an acid having the composition of tartronic acid. 


C. §$. 


Nitrocitric Acid. By P. Cuampion and H. Pe.iuer 
(Bull. Soc. Chim. [2], xxiv, 448, 449). 


Crrric acid is dried till one molecule of water is evolved, and is then 
introduced into a mixture of 1 part of colourless fuming nitric acid 
and 2 parts of pure sulphuric acid. Some heat is evolved while the 
citric acid is dissolving; on standing for some days nitrocitric acid 
crystallises out partially. It is transformed into the barium salt, and 
after separation of insoluble barium sulphate, is converted into potas- 
sium or sodium nitrocitrate ; tribasic lead acetate is then added; and 
the lead salt is decomposed by a stream of sulphuretted hydrogen. 
The lead sulphide is filtered off, and the nitrocitric acid is evaporated 
on the water-bath ;. or the barium salt may be decomposed by sulphuric 
acid. 
Nitrocitric acid is insoluble in ether, but dissolves readily in alcohol. 
It appears to give an ether when treated with hydrochloric acid and 
alcohol. Analyses of the lead and barium salts showed the formula to 
be C.H,(NO,)O;. 
Nitrostearic acid, C:sH350.(NO.), prepared in a similar manner, is a 
pale yellow powder soluble in alcohol. — 
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Phenyl-sulphacetic and Ethyl-sulphacetic Acids. 
By J. P. Craiisson (Bull. Soc. Chim. [2], xxiii, 441—447). 


THE sulphophenol chloride obtained by the action of tin, and hydro- 
chloric acid on phenyl-sulphurous chloride, was treated with sodium ; 
and the resulting mercaptide dissolved in absolute alcohol was treated 
with ethyl monochloracetate. A lively reaction occurred, accompanied 
by evolution of heat, and deposition of sodium chloride. On adding 
water, the ethyl ether of phenylsulphacetic acid was obtained. This 
was dried and distilled, when between 275° and 285°, the pure ether 
passing over as a yellowish foetid oil; this was decomposed with 
alcoholic potash, and the potassium salt thereby produced, was decom- 
posed with hydrochloric acid. 

The phenyl-sulphacetic acid, C.H;.S.CH,COOH, thus formed, is 
obtained as a heavy oil which rapidly sets to a crystalline mass. If a 
dilute hot solution of the potassium salt be treated with hydrochloric 
acid, the phenyl-sulphacetic acid separates in crystals. The acid melts 
at 43°5°, and resolidifies at 28°, dissolves very readily in alcohol and 
ether in all proportions, is very soluble in acetic acid, slightly soluble 
in cold, more so in hot water. It cannot be distilled without decom- 
position but volatilises unaltered in the vapour of water. The salts of 
phenyl-sulphacetic acid are in general insoluble, are but slightly soluble 
in water, and nearly insoluble in alcohol. With the exception of the 
copper salt they withstand a temperature of 100°, but at 200° they 
decompose, evolving foetid vapours. The alkaline salts are anhydrous, 
the others contain water of crystallisation. The phenyl-sulphacetates 
of K, Na, NHy, Ag, Ba, Ca, Mg, Pb, Zn, Cd, Mn, and Cu are described. 
The ferric and chromic salts form amorphous precipitates, as do also 
those of Ni, Co, and Al. 

Ethyl-phenyl-sulphacetic ether, Cg>Hs.8.CH,.CO,C,H;.—Obtained as 
described in the preparation of the acid. It is soluble in ether, alcohol, 
carbon disulphide, and chloroform. 

Phenyl-sulphacetamide, C,Hs.S.CH,.CONH,, is deposited on adding 
ammonia to the ether, in needles which melt at 104°. It is soluble in 
alcohol, less so in water, and only very slightly soluble in ether. 

Bromophenyl-sulphacetic acid, C(H,Br.S.CH,.COOH, is obtained by 
adding bromine to a solution of ethyl-phenyl-sulphacetic ether in 
carbon disulphide. The carbon disulphide is evaporated off and alco- 
holic potash added, the potassium salt thus formed being then decom- 
posed with hydrochloric acid. The new acid crystallises in needles 
which melt at 112°; its salts resemble those of phenyl-sulphacetic acid. 

Ethyl-sulphacetic acid, ©,Hs.S.CH,.COOH.—On mixing alcoholic 
solutions of ethyl chloracetate and sodium sulphethylate, heat is evolved, 
and sodium chloride deposited. If this is removed by filtration, and 
water added to the filtrate, ethyl sulphacetic ether is formed. When 
this is dried and distilled, the greater part goes over at 187°—189°; 
and on heating this ether with a solution of baryta in a sealed tube, 
subsequently removing the excess of baryta with carbonic anhydride, 
and then decomposing the barium salt with sulphuric acid, the new 
acid is obtained as an oil which does not solidify. It is soluble in 
alcohol and ether, slightly so in water, and may be distilled unchanged’ 
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in a current of steam. Its salts are very soluble in water and alcohol ; 
those of most of the heavy metals contain water of crystallisation. 
The salts described are those of K, Ag, Ba, Ca, Pb, Mg, Zn, Cd, Mn, 
Co, Ni, and Cu. 

Ethyl-sulphacetic-ether, CzH;.S.CH,.COO.C,H;.—Obtained in course 
of preparing the acid. Density at 4° = 1:0469. 

Hihyl-sulphacetamine, C;H;.S.CH,.CONH:.—Obtained by the action 
of ammonia on the ether, in long thin prisms, soluble in water and in 
alcohol ; and which melt at 44°. 

Amyl-sulphacetic acid is a thick liquid.—Its ether is a colourless oil 
boiling at 230°. Density at 4° = 0°9797. Its salts, save those of 
the alkalis, are but slightly soluble. The copper salt erystallises in 
needles. 

OXIDATION PRODUCTS OF PHENYL-SULPHACETIC AND ETHyt-SULPHACETIC 
AcIDs.—Aceto-phenyl-sulphurous acid, CsH;.SO2.CH:.CO.H, is obtained 
by adding sufficient potassium permanganate to potassium pheny]l- 
sulphacetate; manganese peroxide separates, and after acidifying the 
filtered liquor, the acid is obtained in oily drops, which are taken up 
with ether. On evaporating the ether, the oil separates, and subse- 
quently solidifies. The solid melts at 109°. Its salts are rather more 
soluble than those of phenyl-sulphacetic acid, and its zine and po- 
tassium salts are both deliquescent. Its silver and copper salts are 
described. 

Aceto-phenyl-sulphinie acid, C,5H;.SO.CH,.COOH, was prepared like 
the preceding, but only half the quantity of potassium permanganate 
necessary for complete oxidation was employed. It forms colourless 
crystals, fusible at 74°. Its copper salt was obtained as a greenish 
precipitate. 

Aceto-ethyl-sulphurous acid, C,Hs.SO..CH;.COOH, was formed by 
oxidising barium ethyl-sulphacetate with potassium permanganate. 
The solution was then evaporated with zinc sulphate, the residue 
extracted with ether, and the zinc salt decomposed with sulphuretted 
hydrogen. It is obtained as a thick liquid which does not solidify on 
evaporating ina vacuum. The salts and the acid are soluble in alco- 
hol and in water; some are deliquescent. The salts of K, Ba, Cu, Zn, 
Ag, and Pb are described. 

Ethylic diethyl-sulphiodacetate, (C,H;)2.S1.CH:.CO,C,H;.—Obtained 
by heating to 120° in a sealed tube, equivalent quantities of ethy] 
iodide and ethylic ethyl-sulphacetate, and evaporating the liquid in a 
vacuum. It separates in yellowish crystals. 

G. &. &. 


Uroxanic and Allantoxanic Acids. By E. MutpeEr 
(Deut. Chem. Ges. Ber., viii, 1291—1293). 


STRECKER, by dissolving uric acid in potash-ley and allowing the solu- 
tion to stand in air free from carbon dioxide, obtained the potassium 
salt of oxonic acid, C,H;N;0,. The same body was obtained also by 
Medicus, who, however, on one occasion obtained by the same means 
the potassium compound of glyoxolyl-urea, C;H,N,O;. Mulder points 
out that he formerly employed apparently the same process for the pre- 
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paration of uroxanic acid. He dissolved uric acid in potash in a flask 
furnished with a potash-tube to exclude carbon dioxide. After standing 
for some months the uric acid was found to be completely decomposed, 
and on adding acetic acid and alcohol, a body was thrown down having 
all the properties of potassium uroxanate. A portion of the same solu- 
tion sealed up in a glass tube remained unaltered, thereby confirming 
in a striking manner Strecker’s analyses of uroxanic acid and its salts, 
from which he concluded that uric acid, under the conditions named, 
takes up not only water but also atmospheric oxygen. 

It was shown by Claus (this Journal, 1874, 578) that uric acid, 
when treated with alkaline potassium permanganate in the cold, yields 
allantoin. Mulder finds that allantoin is oxidised with comparative 
facility by permanganate in presence of potash, yielding potassiwm allan- 
towanate, CGH,N,KO,. 

J. R. 


Murexan. By J. Reocu (Chem. News, xxxii, 171). 


WueEN murexid is boiled with caustic alkali till the purple colour is 
changed to yellow, a precipitate of murexan is always easily obtained 
by adding excess of acid, whereas if murexid be boiled with acid (pre- 
ferably strong acetic), a precipitate of alloxantin may be obtained on 
cooling, if the solutions are concentrated, but if not, no precipitate is 
obtainable merely by adding an alkali. 

The average results of the author’s analyses, compared with the 
numbers calculated from the formula C,H,N;0;, are as follows :— 


Experiment. Calculated. 
33°33 
4°16 
29°16 
33°33 


Murexan differs from uramil in its crystalline form, in its yellow 
colour, and in its precipitation by acids from an alkaline solution. 
Alloxantin, uramil, and murexan reduce metallic oxides more power- 
fully than glucose. The amide character of murexan is indicated by 
the presence of ammonia after heating with potash. 


M. L 


Diethylurea. By VY. von Zorta 
(Liebig’s Annalen, clxxix, 101—106). 


Tue diethylurea was obtained as a bye-product in the preparation of 
ethyl cyanide. It was readily soluble in water, alcohol, and ether; 
melted at 107°5°—110°, and distilled without decomposition at 160°. 
Heated with caustic potash it yielded ethylamine. On passing nitrous 
acid into a solution of diethylurea in nitric acid, an oily layer soon 
formed on the top of the liquid, which when separated was found to 
be heavier than water and only slightly soluble in it. This compound 
decomposes with great violence below 100°, so that it could not be 
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analysed ; the products of decomposition being nitrogen, water, ethyl- 
ene, and ethylcarboxylamine. 
On gently heating a mixture of this oil (to which the author assigns 
N(OH) 


the formula, OHNC DN.CH.), with dry sand, a mixture of 


nitrogen and ethylene is evolved, and a distillate is obtained which 
attacks the eyes strongly. After being dried over calcium chloride it 
was found to distil at 65°. In another experiment water was added 
to the distillate consisting of an oily layer and an aqueous liquid, and 
the whole allowed to stand for some time. The unpleasant odour 
gradually disappeared, and, on evaporating the solution, crystals of 
diethylurea were obtained. There can be no doubt therefore that the 
volatile substance formed during the decomposition of the oil is ethyl- 
carboéylamine, CO—N.C.H;. 

The oil is also energetically acted on by alkaline solutions, ethyl- 
amine being amongst the products. When heated with dilute nitric 
acid, gas is evolved, and on evaporating the solution, ethylamine 
nitrate is left. 

These results differ somewhat from those obtained by Wurtz, who 
found that diethylurea was resolved into carbonic anhydride, nitrogen 
and ethylamine by the action of nitrous acid. It would seem, how- 
ever, that in his experiments the solution was allowed to become hot. 


C. E. G. 


Cyanide of Acetyl. By M. Fiteri 
(Gazzetta chimica italiana, v, 391). 


In preparing acetyl cyanide according to Huebner’s method of heating 
acetyl chloride with silver cyanide, the author obtained a first fraction 
containing a small quantity of acetyl chloride, a second portion boiling 
at 93°, and consisting of the cyanide, and a third fraction from about 
93° to 200°. The first fraction, when allowed to evaporate at the ordi- 
nary temperature, left a colourless crystalline residue, which after 
being purified by crystallisation from alcohol, melted at 120°, and 

ve off ammonia when heated with a solution of potash. The portion 
boiling up to 200° also deposits crystals when cooled by a refrigerating 
mixture of ice and salt. It is possible that this new compound is a 
polymeride of acetyl cyanide, produced by the action of heat; or, 


which is less probable, it may be the nitril of pyruvic acid. 
C. KE. G. 


Sulphocyanates of Acid Radicles. By P. Mique. 
(Compt. rend., lxxxi, 1209—1210). 


Tue paper describes the preparation and properties of two new com- 

unds. Acetyl sulphocyanate (C,H;0.8.CN) is a colourless liquid, 
which reddens on exposure to the air. It has a burning taste, and its 
vapour possesses a powerful odour, and attacks the eyes. The boiling 
point is 132°. Benzoyl sulphocyanate (C;H;0.8.CN) is a liquid distil- 
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ling in a vacuum at 205°; it cannot be distilled under ordinary 
pressure without decomposition, attended with evolution of oxysul- 
phide of carbon. Water acts on these compounds by converting a 
portion into sulphocyanic acid and the acid of the oxygenated radicle, 
while another portion is decomposed into oxysulphide of carbon and 
acetamide or benzamide. 


R. R. 


Decompositions of Ammonium Sulphocyanate at a High 
Temperature. By A. Ciaus (Liebig’s Annalen, clxxix, 112— 
120). 


Avmonium sulphocyanate is most conveniently prepared by Millon’s 
method, but the quantity of carbon sulphide may be increased and 7— 
8 parts of it added to 30 parts of alcoho] and the same quantity of 
strong ammonia. As soon as the sulphide is dissolved the solution is 
concentrated and filtered when it becomes colourless. On cooling, 
crystals separate out, which are drained and recrystallised from hot 
water. 

To prepare thio-urea it is not necessary to use pure ammonium sulpho- 
cyanate ; the solution obtained as above is quickly evaporated until a 
brisk evolution of ammonia, carbon sulphide, and ammonium sulphide 
sets in. To the fused mass cold water is added as long as an effer- 
vescence takes place; on cooling, a crystalline cake is formed, which 
is repeatedly washed with strong alcohol to remove ammonium thio- 
cyanate. On recrystallising the residue from water, pure thio-urea is 
obtained in its characteristic thick rhombic plates. 

When ammonium sulphocyanate is strongly heated, it leaves, as is 
well known, a residue of melam, and carbon disulphide is given off. 
The quantities of these two products vary according to the tempera- 
ture, as the following experiments show. 

On heating 200 grams of pure ammonium sulphocyanate to 200°, the 
formation of volatile products ceased after 18 hours, and 30 grams of 
crude melam and 28 grams of carbon disulphide were formed. On 
heating the same quantity to 250°, the decomposition was complete 
after 12 hours, and 34 of crude melam and 31 of carbon disulphide 
were obtained, while at 300° the reaction required only 5 hours, and 
yielded 42 of melam and 40 of carbon sulphide. 


C. §S. 


Sulphurea. By A. Ciaus 
(Liebig’s Annalen, clxxix, 128—135). 


Wuen ethyl nitrate is added to thio-urea, the latter is at once con- 
verted into ammonium sulphocyanate, and this reaction offers the most 
simple means for detecting even traces of thio-urea. Thio-urea nitrate 
is in the dry state a very unstable body; on drying it over sulphuric 
acid, it often decomposes with a slight explosion, sulphur dioxide 
being given off, and a carbonaceous mass containing sulphur being 
left behind. 


When lead chloride is added to a boiling concentrated solution of 
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sulphurea, the compound (CSN.H,)2PbCl, is formed, crystallising on 
cooling in brilliant iridescent needles. On adding mercurous chloride 
to a hot solution of sulphurea, mercury separates out and the solution 
after concentration deposits long silky needles, whose analysis did not 
give numbers agreeing with a simple formula. This compound is 
readily soluble in water and alcohol ; on adding ammonia or potash to 
the solution, first a white precipitate is formed, which by the addition 
of more alkali, first changes into yellow and then into brown and 
black. On adding stannous chloride, the solution first remains clear, 
but after some time mercurous chloride is precipitated. When freshly 
precipitated lead sulphocyanate is dissolved in a concentrated solution 
of sulphurea, the compound CSN.H, + PbC,N,8, is formed, which 
crystallises in needles. 
C. §. 


Chlorosulphurea and Bromosulphurea. By A. CLaus 
(Liebig’s Annalen, clxxix, 135—145). 


WHEN bromine is added drop by drop to an alcoholic solution of sulph- 
urea, it combines, with evolution of heat and a hissing noise, aud 
white needles separate out, the quantity of which increases until one 
mol. has been added. The bromosulphurea thus formed seems to be 
an addition product, C,H,N,S,Br.. It is soluble in water and alcohol, 
but cannot be separated again from these solutions. Chlorine forms 
under analogous conditions the compound, C,H,N,S,Clh, which has 
very similar properties. The same compounds are also formed in 
the presence of a small quantity of water and at a low temperature, 
but are decomposed by more water at the common temperature, or 
more quickly on heating with the separation of sulphur and the for- 
mation of sulphurea and another body, which seems to be cyanamide or 


a polymeride. 
C. S. 


Bromethylsulphurea. By A. Cuiaus 
(Liebig’s Annalen, clxxix, 145—148). 


WueEn sulphurea is heated with ethyl bromide and alcohol in sealed 
tubes in a salt-bath until it is completely dissolved, a yellow solution is 
obtained, from which on evaporating it below 100°, hexagonal plates 
crystallise out, consisting of CSN.H, + C,H;Br. Potash decomposes 


this body into ethyl sulphocyanate, ammonia and hydrobromic acid. 
C. S. 


Thioprussiamic Acids. 
By A. Cuaus (Liebig’s Annalen, clxxix, 148—162). 


WHEN ammonium sulphocyanate is heated above the temperature at 
which it is principally converted into sulphurea, several compounds are 
formed, standing intermediate between the unknown sulphocyanuric 
acid and melam. These bodies are always formed in a very small 
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quantity, because they are readily transformed at the same time 
into melame. 

If the fusion of the sulphocyanate is carried on until a dense brown 
scum is formed, and then continued a little longer, the mass contains, 
besides undecomposed sulphocyanate and sulphurea, a few per cent. of 
dithiodiprussiamic acid, C.>H,N,S,. It is a yellowish-white indistinctly 
crystalline powder, which is insoluble in cold water and alcohol, and 
dissolves in about 400 parts of boiling water; this solution has a faint 
acid reaction, and gives not very characteristic precipitates with many 
salts. Thus, that produced by silver nitrate is yellowish-white and 
almost insoluble in acids ; the copper salt is dirty-green ; and the salts 
of mercury, zinc, lead, and barium are white precipitates, the two latter 
being sparingly soluble in cold and more freely in hot water. 

If the fusion of ammonium sulphocyanate is continued until the 
very brisk evolution of gaseous products slackens, none or only little 
of the preceding body is formed, but the mass contains now monothio- 
diprussiamic acid, CsHgNwS, and ammonium dithiotriprussiamate, 
C,H,Ni2S,NH,. The former compound is a greyish-white powder 
which is almost insoluble in cold water and alcohol, tolerably soluble 
in hot water, and sparingly in hot alcohol. Its aqneous solution has a 
faint acid reaction, and gives with ferric chloride a blood-red colour. 
Salts of silver, copper, mercury, and zinc gave precipitates having the 
same properties as those produced by the dithionic acid, and the lead- 
salt is sparingly soluble in cold, and freely in hot water. 

Ammonium dithiotriprussiamate is readily soluble in hot alcohol, 
and crystallises in small white needles. Its solution has a faint acid 
reaction, and gives a blood-red colour with ferric chloride. Its con- | 
centrated solution gives with lead acetate a white precipitate, which is 
readily soluble in boiling water, and decomposed by continued boiling, 
with the separation of lead sulphide. The free acid could not be ob- 
tained in a pure state. 

The three thioprussiamic acids are resolved by hydrochloric acid 
into melamine and another compound, which contains sulphur, and 
decompeses under certain conditions, with evolution of hydrogen 
sulphide and cyanuric acid. The constitution of the thioprussiamic 
acids may be expressed by the following dissected formule :— 


Dithiodiprussiamic acid. Monothiodiprussiamic acid. 
NH, SH NH, NH, 


| | | | 
Cy; NH—Cy; Cy;—NH—Cy; 


| 
NH, SH NH; SH 


Dithiotriprussiamic acid. 
NH, NH, SH 
| | 
Cy,—NH—Cy,—NH—Cy; 
| | | 
NH, SH.NHs3. 


VOL. XXIX. 


| 
| 
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Melamine. 
By A. Cxiavs (Annalen der Chemie, clxxix, 120—128). 


To prepare this compound, 25 grams of melam, 100 grams of potash, 
and 2°5 litres of water are boiled on a steam-bath for 20 hours, without 
the addition of fresh water. Thus 50 per cent. of the melam are 
converted into melamine. By using a more concentrated solution, 
the reaction goes on more quickly, but the yield is less. 

When melamine is heated with ethyl bromide and water to 105°, no 
ethylmelamine is formed, the products consisting of melamine hydro- 
bromide, and alcohol. The same reaction takes place by using alcohol 
instead of water, but goes on the more slowly the stronger the alcohol 
is. Even a very small quantity of melamine is sufficient to convert a 
large quantity of ethyl bromide into alcohol, while when the bromide 
is heated with water alone, it is not changed. Ethyl iodide is decom- 
posed in an analogous manner. 

To obtain a triphenylmelamine, aniline was dissolved in a hot solu- 
tion of cyanuric acid, but the two compounds do not combine, and 
separate out again on cooling. Solid cyanuric acid was therefore 
heated with aniline to the boiling point of the latter, but only di- 
phenyl urea was formed. This body readily forms substitution-pro- 
ducts with bromine, of which dibromodiphenylurea was obtained in a 
pure state. This body when heated witb alcoholic ammonia yields 


bromaniline. 
C. §. 


Mixed Sulphocarbamides. 
By W. WeirTH (Deut. Chem. Ges. Ber., viii, 1523—1530). 


Tue direct union of a primary amine with an alcoholic sulphocyanate 
yields, as is well known, a substituted sulphocarbamide containing two 
distinct radicles. Hitherto it has been an open question whether the 
sulphocarbamides formed by the union of RNH, with R’CNS are 
identical or only isomeric with those formed by the union of R’NH, 
with RCNS. The author’s experiments show decisively that the two 
classes of bodies are identical both in physical properties and chemical 
behaviour. 

Ethylphenylsulphocarbamide.—This body was prepared (1) by mix- 
ing phenyl sulphocyanate with ethylamine dissolved in ether; and (2) 
by adding ethyl sulphocyanate to an ethereal solution of aniline. The 
product in both cases crystallised in rhombic prisms melting at 99— 
99°5°. Both products, when heated to 200° in sealed tubes with strong 
hydrochloric acid, evolved carbon dioxide and hydrogen sulphide; 
and on evaporating the contents of the tubes, there remained residues 
which when treated with soda yielded both aniline and ethylamine. 

Ethylphenylsulphocarbamide, when submitted to distillation, under- 
goes partial dissociation into ethyl sulphocyanate and aniline on the 
one hand, and phenyl sulphocyanate and ethylamine on the other. On 
cooling, these bodies re-combine for the most part to form the original 
sulphocarbamide; but at the same time some of the phenyl sulpho- 
cyanate combines with aniline to form diphenylsulphocarbamide, and 


ORGANIC CHEMISTRY. 575 


some of the ethyl sulphocyanate combines with ethylamine to form 
diethylsulphocarbamide. The former of these products, which alone 
has been isolated, forms silvery lamine melting at 145°, and when 
heated with hydrochloric acid splits up into phenyl sulphocyanate and 
aniline. 

When ethylpbenylsulphocarbamide and aniline are heated together 
to near the boiling point of aniline, ethylamine is evolved, and the 
residue contains considerable quantities of diphenylsulphocarbamide. 
The reaction is represented thus :— 

Nc 
4 


H 
C,H; 


5 
+ C.H;.NH, = C.H;.NH, + ae ° 
C,H 
N 6445 
Ge 


The result is the same whether the sulphocarbamide employed is pre- 
pared with phenyl sulphocyanate, and ethylamine, or with ethyl sulpho- 
cyanate and aniline. 

Allylphenylsulphocarbamide.—This body, hitherto prepared by mix- 
ing alcoholic solutions of allyl sulphocyanate and aniline, has been 
obtained by the author by mixing ethereal solutions of allylamine and 
phevyl sulphocyanate. The two products are identical in every 
respect. 

Ethyltolyleulphocarbamide, obtained by mixing alcoholic solutions, 
either of paratolyl sulphocyanate and ethylamine, or of paratoluidine 
= - sulphocyanate, forms fine oblique rhombic tables, melting at 

J. R. 


On the Oxidation of some Nitrogenous Organic Compounds. 
By O. Watuacn and L. Craisen (Deut. Chem. Ges. Ber., viii, 
1237—1240). 


Tue authors have submitted to the action of potassium permanganate 
several of the more simply constituted nitrogenous organic bodies, 
with the following results :— 

Ethylamine in aqueous solution is instantly attacked by solution of 
the permanganate in the cold, and evolves a strong odour of aldehyde, 
which is ultimately converted into acetic acid. 

Trimethylamine from herring brine. The hydrochloride of this base 
was warmed with dilute solution of permanganate. The products 
were carbonic and formic acids exclusively. 

Triethylamine in aqueous solution added drop by drop to a solution 
of permanganate yielded carbonic and acetic acids. 

It appears from the foregoing that amines of the fatty series yield 
by oxidation with permanganate the aldehydes or acids corresponding 
to the radicles contained in them, and by further oxidation carbonic 
acid. Amines of the aromatic series behaved in a different manner. 
Aniline and dimethylaniline in aqueous solution instantly decolorised 

2Q2 
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solution of permanganate dropped into them, the products in both 
cases being carbonic and oxalic acids. 

Acetonitril when similarly treated yielded only acetic acid with a 
little carbonic acid, the nitrogen being eliminated in this case also. 


Preliminary Notice on Dichlorethylamine. 
By J. Tscnermiak (Bull. Soc. Chim. [2], xxiv, 451). 


HyprocHioripE of ethylamine, distilled with chloride of lime yields a 
fluid oil which distils over completely between 75° and 95°, showing, 
by its boiling point, the absence of chloropicrin. The author hopes to 
obtain chlorinated alcohols by acting with nitrous acid on these deri- 
vatives (which are probably mixtures of mono- and dichlorethylamine), 
provided the amido-group has remained intact. If not, be hopes to 
succeed in preparing nitroso-compounds by the action of silver oxide. 
W. R. 


On Tetramethylammonium Ferrocyanide. By L. Barra 
(Deut. Chem. Ges. Ber., viii, 1484—1486). 


Tus body is obtained by neutralising an aqueous solution of tetra- 
methylammonium hydrate with hydrogen ferrocyanide, and evaporat- 
ing the solution over sulphuric acid. It crystallises in yellow granular 
masses, made up of microscopic hexagonal tables. It is very easily 
soluble in water. Dried in the air, it contains 13 mol. of water; but 
it often crystallises, especially from mother-liquors, with less water ; 
dried over calcium chloride it contains 5 mol. It retains 3 mol. of 
water at 100°, and 2 mol. at 140°: at the latter temperature it begins 
to decompose. The anhydrous salt has not been obtained. The 
composition of the air-dried salt is expressed by the formula FeCy, + 
[(CH;)sNCy], + 13H,0. - 


On Hydrazin-compounds of the Fatty Series. 
By Emit Fiscuer (Deut. Chem. Ges. Ber., viii, 1587—1590). 


AN aqueous solution of nitrosodimethylin (obtained by the action of 
nitrous acid on dimethylamine) when treated with zinc and acetic acid, 
yields a base the hydrochloride of which crystallises from alcohol, and 
is very hygroscopic. The platinum salt gave, on analysis, numbers 
agreeing with the formula [(CH;),.N—NH,.HCl], + PtCl. The con- 
stitution of the base (dimethylhydrazin) is explained by the following 
equation : 


CH CH 

\N—NO + 2H, = YN—NH, + HO. 
/ P 

CH, CH, 


The free base forms a light volatile liquid, of ammoniacal odour, and 
is easily soluble in water, alcohol, and ether. Its haloid salts volatilise 
without decomposition. With Fehling’s solution it behaves like the 
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aromatic hydrazins, from which it is distinguished only by its greater 
stability in presence of alkalis and oxidising agents. 
Diethylhydrazin resembles the methyl-compound in its mode of 
formation and properties. 
J. R. 


Action of Sodium Hydrate on Tyrosine. By H. Ost 
(J. pr. Chem. [2], xii, 159). 
Since potassium salicylate when heated produces paraoxbenzoic acid, 
it appeared not unlikely that tyrosine is really a derivative of salicylic 
acid and not of paraoxybenzoic acid, which it was generally supposed 
to be, owing to the formation of paraoxybenzoic acid by the fusion 
of tyrosine with potash. Salicylic acid heated with soda yields a sali- 
cylate, with potash a paraoxybenzoate. Paraoxybenzoic acid, on the 
contrary, when fused with soda, yields paraoxybenzoate without a 
trace of salicylate. If, then, tyrosine when fused with soda yields 
paraoxybenzoic acid, it may be concluded that tyrosine is really a 
derivative of paraoxybenzoic acid. Such was found to be the case; 
the two were heated on an oil-bath, ammonia and hydrogen being 
given off. After acidifying the resulting mass, the paraoxybenzoic 
acid was extracted by ether without a trace of salicylic acid being 


found. 
B. W. P. 


On Metachloronitrobenzene and some Chlorinated Azo-com- 
pounds. By Avec. LauBenHEIMER (Deut. Chem. Ges. Ber., 
viii, 1621—1627). 


Wuen chlorine is passed into nitrobenzene containing iodine, meta- 
chloronitrobenzene is formed, as was previously shown by the author. 
Further experiments have confirmed the former results, but have 
shown that the hexchlorobenzene previously obtained as one of the 
products was due to the presence of benzene in the nitrobenzene em- 
ployed: pure nitrobenzene when subjected to the action of chlorine 
does not yield hexchlorobenzene. 

_ Metachloronitrobenzene crystallises from a warm alcoholic solution 
in Jarge yellowish rhombic prisms. It smells strongly of bitter 
almonds, sublimes at low temperatures in long flexible needles, melts at 
44°2°, boils at about 230°, and dissolves easily in benzene, chloroform, 
carbon bisulphide, glacial acetic acid, and hot alcohol, easily forming 
supersaturated solutions. It is identical in properties with the chloro- 
nitrobenzene obtained by Griess from metadinitrobenzene ; moreover, 
+ aa bodies yield dichloroxazobenzenes which are perfectly iden- 
ical. 

_Metachloronitrobenzene, when boiled with a mixture of fuming 
nitric and strong sulphuric acids is converted into chlorodinitrobenzene, 
UsH;Cl(NO,)., which forms large, thick, yellow brilliant crystals, 
melting at 38°---39°. Metachloronitrobenzene heated with alcoholic 
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CoH .Cl—-N. 
potash yields dichloroxazobenzene, | 2 

C,H,CI—N 
ing from alcohol in brilliant pale-yellow needles, which melt at 97°, 
sublime at 180°, and explode when more strongly heated. This body is 
insoluble in water, but soluble in ether, hot acetic acid, alcohol, carbon 
bisulphide, and benzene. When boiled with ammonium sulphide it 

C,H,CI—NH 
yields dichlorhydrazobenzene, | , which is deposited from 
C,H,CI—NH 
alcohol in small, brilliant, colourless crystals, melting at 94°, dissolv- 
ing easily in alcohol and ether, and with yellow colour in strong 
sulphuric acid. On warming an alcoholic solution of dichlorhydrazo- 
benzene with ferric chloride it is converted into dichlorazobenzene, 
C,H,CI—N 
||, which crystallises from alcohol in long orange needles, 
C,H,CI—N 
melting at 101°, and dissolving in cold strong sulphuric acid with 
deep yellow colour. Dichlorhydrazobenzene, when warmed with 
C,H;,C1—N H, 
hydrochloric acid, forms dichlorodiamidodiphenyl, | , which 
C;H,CI—NH, 
erystallises from alcohol in small flat prisms, melting at 163°. This 
base forms a platinum-salt, C,.H;Cl.(NH:.).2HCl + PtCh, which is 
very sparingly soluble in water and decomposes when boiled there- 
with. 
J. R. 


O,* a body crystallis- 


Diphenylene Disulphide. 
By C. GraeseE (Liebig’s Annalen, clxxix, 178—183). 


WueEn two parts of phenol are heated with one part of phosphorus 
pentasulphide, a lively reaction occurs, sulphuretted hydrogen escapes, 
and a distillate, consisting essentially of phenol and phenyl sulphydrate, 
passes over. At a higher temperatare the chief products obtained are 
benzene, sulphophenyl, and crystals of diphenylene disulphide. On 
rectification of the product, crystals separate on cooling from all por- 
tions which pass over above 290° to 295°. These crystals must be 
purified by washing with cold alcohol and recrystallisation from ben- 
zene or hot alcohol. The composition of the body thus prepared is 
C.H,S, but its vapour-density shows that the formula must be doubled 
—C,,H;8,. Diphenylene disulphide crystallises in colourless, brilliant 
prisms, melts at 154° to 155°, sublimes in needles, and boils at about 
360°. It is insoluble in water, slightly soluble in cold alcohol, but 
dissolves moderately well in boiling alcohol. Benzene, ether, and car- 
bon disulphide dissolve it in the cold, but it is taken up in largest 
quantity by boiling benzene. It is soluble also in cold concentrated 


C°H‘Cl— 1 


* This is the formula of dichlorazoxybenzene ; dichloroxazobenzene is 
OC*H‘C1-—N 


—Ep. 
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sulphuric acid, but more quickly and with production of an intense 
violet colour when heated. From this solution water precipitates 
diphenylene disulphide unaltered. When the solution in sulphuric 
acid is strongly heated, the violet colour changes to brown, and water 
no longer produces a precipitate. Diphenylene disulphide agrees in 
composition and properties with the phenylene sulphide of Stenhouse 
(Annalen, cxlix, 252). From its behaviour towards oxidising and 
S 


reducing agents its formula would seem to be CoH » CoH which 
S 


would place it among benzene derivatives rather than among those of 
diphenyl. In accordance with this formula, the only known compound 
containing two phenylene groups united by two polyatomic elements, 
which is analogous to diphenylene disulphide, is azophenylene, to 
which Claus assigns the formula— 


N 
CHK ti CH. 
SO 


2 
Diphenylene-disulphone, Cy,.Hs820,= CsH, O,Hy, is prepared from 
SO 


2 
diphenylene disulphide either by boiling with potassium dichromate 
and dilute sulphuric acid, or by oxidation with chromic acid in a 
solution of glacial acetic acid. Diphenylene-disulphone always contains 
an unaltered sulphur-compound, from which it may be freed by crys- 
tallisation from benzene. When perfectly pure it gives no coloration 
on warming with concentrated sulphuric acid. It crystallises in 
colourless prisms or tables, is almost insoluble in alcohol and ether, 
slightly soluble in cold acetic acid and benzene, abundantly so on 
warming. Its melting point is above 300°, and it can be sublimed and 
distilled unaltered. It is indifferent towards acids and bases, but is 
decomposed on heating with soda-lime, yielding chiefly benzene mixed 
with a little diphenyl. 
G. T. A. 


Physical and Chemical Properties of the Salts and Ethers 
of the three Isomeric Mononitrophenols, of 2- and @-Dini- 
trophenol, and of Picric Acid. By Ju. Post and Herm. 
MERTENS (Deut. Chem. Ges. Ber., viii, 1549—1556). 


Tis paper, which is not suited for abstraction, contains the results of 
the authors’ determinations of (1) the specific gravity of the potas- 
sium, barium, silver, and lead salts and of the methyl-ether of the 
above-named acids; (2) the water of crystallisation, and (3) the 
solubility of the same salts; (4) the crystalline forms of the barium- 
salts of paranitrophenol and a-dinitrophenol; and (5) the relative 
strengths of the six acids as measured by the amount of barium 
carbonate which the acids decompose when a constant weight of that 
salt is added to theoretically equivalent quantities of the acids in 
aqueous solution. sé 
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Azophenol. By C. Jazacer (Deut. Chem. Ges. Ber., viii, 1499). 


WHEN nitrosophenol is dissolved in excess of strong potash-ley, and the 
solution is evaporated to dryness and the residue heated to 180° for 
some time and then dissolved in water, a solution is obtained from 
which hydrochloric acid throws down a brownish precipitate. This 
substance, when purified by crystallisation from weak spirit, melts at 
214° and has the composition of azophenol, C,,Hi)N.O2. It is a very 
stable body, but cannot be sublimed without decomposition. It dis- 
solves easily in alcohol and alkalis, sparingly in hot water and ether, 
and is insoluble in benzene. It is being further examined. “+ 


Action of Sodium Amalgam on Benzyl Chloride. 
By R. ARonxHEIM (Deut. Chem. Ges. Ber., viii, 1406). 


Tue author hoped, by the reaction of these bodies on each other, to 
obtain mercury benzylide. When, however, benzyl chloride is heated 
with sodium amalgam containing 1 per cent. of sodium to 110°—120°, 
hydrochloric acid is evolved, and the product consists of unaltered 
benzyl chloride, stilbene in small quantity, and oily bodies, boiling at 
300° and upwards, and free from mercury. On attempting to push 
the reaction to a point at which no more hydrochloric acid is evolved, 
there is formed a pitchy mass from which no characteristic body can 
be distilled or extracted. 


J. R. 


On some Methyl- and Benzyl-compounds of Selenium. 
By C. L. Jackson (Liebig’s Annalen, clxxix, 1—20). 


This paper gives full details of the author’s investigation of selenium- 
compounds, some of the results of which have already appeared in 
abstract in this Journal. 

Methyl monoselenide, (CH;),Se, and several of its derivatives are 
described in this Journal, 1875, p. 553. 

A compound of methyl selenide with platinum tetrachloride, 
2(CH;)2Se,PtCl,, is formed on adding the former body to an aqueous 
solution of the latter and boiling the resulting precipitate with water. 
It crystallises from alcohol in yellow laminz, which blacken when 
heated and give off methyl selenide. It is sparingly soluble in alcohol, 
insoluble in water and ether. 

Benzyl monoselenide, (C;H;),Se, and some compounds are described 
in this Journal, 1875, p. 553. 

Benzyl disenlenide, (C;H;).Se2, is obtained by boiling sodium sele- 
nide for some hours with alcohol and benzyl chloride, and re-crystal- 
lising from hot alcohol the crystals thus produced. It forms straw- 
yellow scales of fatty consistence, which decompose superficially in 
direct sunshine, assuming a fine red colour. When pure it is nearly 
inodorous. It melts at 90° and solidifies again only after some time. 
It is insoluble in water, easily soluble in hot alcohol, sparingly in 
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ether. When boiled with copper or mercury, it gives up selenium. 
It is not acted on by hydrochloric acid. 

Benzylselenious acid, (C;H;)SeOOH, is formed by gently warming 
benzyl diselenide with strong nitric acid. It crystallises from the acid 
liquid on cooling in stellate groups of needles, which may be purified 
by re-crystallisation from hot water or alcohol. It melts at 85°. It 
has a strongly acid reaction and expels carbonic acid from carbonates. 
The ammonium-salt, formed by neutralising the acid with ammonia, is 
a white substance, which crystallises with difficulty and is very freely 
soluble in water. The silver-salt, C;H,;SeQOAg, is obtained as a curdy 
precipitate on adding silver nitrate to the ammonium-salt. It is de- 
posited from its solution in a very large quantity of water, in a felted 
mass of white hair-like crystals, which blacken over the water-bath 
but not in sunshine. It is insoluble in cold water, alcohol, and ether, 
but easily soluble in nitric acid. The sodium- and bariwm-salts, formed 
by neutralising the acid with the respective carbonates, are freely 
soluble in water. The lead-salt, precipitated by lead nitrate from 
the ammonium-salt, is a white crystalline powder, nearly insoluble in 
water. 

Benzyl seleniocyanate, C,;H,SeCN, and a nitrated derivative, are 
described in this Journal, 1875, p. 1024. 

Selenines, or more correctly Selenonium-compounds, are bodies cor- 
responding with the halogen-salts of substituted ammonium-bases. 

When benzyl diselenide is digested with excess of methyi iodide for 
some days, there is formed a black mass, which is resolved by treat- 
ment with water into white prisms of trimethylselenonium iodide and a 
black residue consisting of benzyl iodide and benzyldimethylselenonium 
tri-iodide— 

(C,H,)Se, + 5CH,1 = C,H,(CH;)Sel; + (CH;);Sel + C,H, I. 


An aqueous solution of the white prisms, treated with silver chloride 
and filtered from the silver iodide thereby formed, gives with platinum 
tetrachloride a yellow precipitate, which crystallises from hot water in 
red octohedrons. Its formula is 2(CH;),;SeCl.PtCl,. 

Benzyldimethylselenonium tri-iodide, formed as above and freed from 
benzyl iodide by washing with cold alcohol, crystallises from hot 
alcohol in black, very heavy needles, having a metallic lustre and a 
very repulsive odour, and melting at 65°. It is soluble in alcohol and 
ether, but not in water. The red alcoholic solution is decolorised by 
warming with mercury. An alcoholic solution of this body, mixed 
with alcoholic silver nitrate, filtered from the silver iodide thereby 
formed, and acidified with hydrochloric acid, gives with platinum chlo- 
ride a yellow precipitate having the formula 2C;H,;(CH,),SeCl,PtCk. 
It forms yellow crystals insoluble in water. 


J. R. 


New Method of Formation of Benzylated Phenol. By E. 


sa ° and M. Fiterr (Gazzetta Chimica Italiana, v, 381— 


Tue authors have succeeded in obtaining this compound, originally 
discovered by one of them, by a process similar to that adopted by 
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Baeyer in preparing benzylbenzene. To a solution of 40 grams of 
benzyl alcohol and 36 phenol in 140 of acetic acid was added 14 times 
its volume of a mixture of sulphuric and acetic acids (equal volumes). 
In a short time the clear liquid became turbid and deposited an oily 
layer having a bluish fluorescence, the quantity of which was increased 
on the addition of water. This oil was then dissolved in a solution of 
potash, and the aqueous liquid agitated with successive quantities of 
ether. The last portions of these, on evaporation, left a residue which 
soon solidified to a crystalline mass and which, when purified, was 
found to be benzylated phenol. The first portions of the ethereal 
solution, on the contrary, gave no crystals, but yielded a fluorescent 
oil of high boiling point, and which seems to be an isomeric benzy]- 


phenol. 
C. E. G. 


Action of Cyanogen Chloride on Cumic Alcohol. By P. Spica 
(Gazzetta Chimica Italiana, v, 394—396). 


Cumic alcohol was nearly saturated with gaseous cyanogen chloride 
and allowed to stand for several hours, when it formed a semi-solid 
mass, consisting of needle-shaped crystals saturated with an oil. On 
distilling the product in a current of steam, the oil passed over with 
the aqueous vapour, leaving behind a substance which crystallised on 
cooling. This was purified by means of various solvents, and finally 
by crystallising it twice from boiling water. Onanalysis it was found 
to have the composition of cumylic carbamate, NH,.CO.OC,oHis, the 
reaction being analogous to that which Cannizzaro had observed to 
take place with benzylic alcohol and cyanogen chloride— 


20,.H,3.-0OH + CNCl => C,oH,;C1 a4 NH,.CO.0C Hs. 


It forms very slender silky prismatic crystals, which melt at 88° to 
89°, and volatilize at above 200°. Itis only very slightly soluble in 
cold water, but readily at the boiling heat; it is also soluble in alcohol 
and ether. 

The oily portion of the product, when submitted to fractional distil- 
Jation, yielded an oil boiling at about 225°, probably cumyl chloride; 
another portion boiling at about 240° to 260°, consisting principally 
of unaltered cumylic alcohol, and a residue which crystallised on 
cooling. This, after purification by pressure and crystallisation from 
alcohol, was a colourless substance, melting at 108°, insoluble in water, 
but soluble in alcohol and ether. 

The action of the solid cyanogen chloride on the alcohol at 180° is 
very similar, but no crystalline carbamate could be obtained from the 


product. 
C. E. G. 


Nitrosothymol and its Derivatives. By Robert Scuirr 
(Deut. Chem. Ges. Ber., viii, 1500—1503). 


NirRosoTHYMOL is prepared by mixing a solution of thymol in potash 
with a solution of potassium nitrite, diluting the mixture with a large 
volume of water, and adding dilute sulphuric acid. The whole liquid 
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is speedily converted into a magma of crystals, which are thrown upon 
a cloth filter and washed, then dried and crystallised from benzene. 
The product, after repeated crystallisation from chloroform, forms 
small needles melting at 155°—156°, and agreeing in composition with 
the formula, CjHi;NO,. It is nearly insoluble in water, but dissolves 
easily in alcohol, ether, and chloroform. It dissolves in alkalis with 
red coloration, and in strong sulphuric acid, from which it is deposited 
on addition of water. 

The salts of the alkalis, obtained by dissolving nitrosothymol in 
potash or soda, form long yellow needles. Their solutions are decom- 
posed by carbonic acid. The salts of the heavy metals are coloured 
amorphous precipitates. The benzoyl-ether, formed by heating the 
potassium-salt with benzoyl chloride, crystallises from absolute alcohol 
in fine yellow needles, melting at 110°, and agreeing in composition 
with the formula, C,;H,;NOQs. 

Potassium ferricyanide in alkaline solution oxidises nitrosothymol to 
nitrothymol, a body which crystallises in concentric groups of needles 
melting at 137°. Strong nitric acid converts nitrosothymol into dini- 
trothymol. Tin and hydrochloric acid reduce it, forming amidothymol 
hydrochloride (C;H,;0,NH,HCl), a white crystalline substance de- 
composing at 210°—215°. Free amidothymol is very unstable. The 
action of nitrous acid upon nitrosothymol in ethereal solution results 
in the formation of a very easily decomposible diazo-derivative, the 
sulphate of which (C,;)Hi;N,0HSO,) forms white crystals decomposing 
at 120°. 

J. R. 


Benzophenone Derivatives. By Jutius Buckmann 
(Deut. Chem. Ges. Ber., viii, 992—993). 


In a previous communication (Ber., vi, 1112) the author described a 
kody, CisH.SO; (m.-p. 156°—157°), as a product of the action of sul- 
phuric acid on benzophenone. This substance, heated to 180°—200° 
with water in sealed tubes, yields a body crystallising in needles, 
which have the same composition as the original substance, but melt 
at 174°—175°. This is possibly an isomeride. 

Benzo-phenone Disulphodichloride.—The crude product from theaction 
of phosphorus pentachloride on sodium benzophenonedisulphonate, 
after being washed with ice water, is a yellow liquid which rapidly 
solidifies. After washing with carbon disulphide and recrystallisation 
ow ether, white microscopic prisms are obtained which melt at 

5°. 

On heating this substance with phosphorus pentachloride, washing 
with water, and treatment with carbon disulphide, a solution is 
obtained containing a body which crystallises in rhombic plates and 
melts at 128°—129°. The analysis shows this substance to be benzo- 
phenone disulphotetrachloride. 

Ww. Bw 
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Nitro-derivatives of Anthraflavone. By Franz ScuarDINGER 
(Deut. Chem. Ges. Ber., viii, 1487—1494). 


Bartu and Senhofer, in a paper on anthraflavone, stated that it yields 
substitution-products when boiled with nitric acid (see this Journal, 
1874, p. 266). The further investigation of the reaction has been 
taken up by the author. 

When anthraflavone is heated with a large excess of nitric acid of 
sp. gr. 14, the liquid assumes a deep-red colour, froths violently at 
first, and evolves nitrous fumes. In the course of half-an-hour the 
anthraflavone is dissolved, and on then allowing the liquid to cool it 
deposits yellow needles, which increase in quantity when water is 
added. The needles, which are brilliant and deep-yellow when dry, 
dissolve with moderate facility in hot water, forming a red solution ; 
and in alkalis, from which they are thrown down by acids. They 
dissolve with red colour in alcohol and ether: on evaporating these 
solutions, red fumes are evolved, due to decomposition. The bod 
dissolves in hot strong nitric acid, forming a yellow solution, which, 
after prolonged boiling, deposits no crystals on dilution with water, but 
leaves when evaporated a crystalline residue in which yellow tables 
are discernible. The needles explode, without melting, at 307°6°. 
They give, on analysis, numbers agreeing with the formula 
CyuH,(NO,),O,, and are therefore tetranitro-anthrajflavone. This body 
is distinguished from chrysammic acid, with which it is isomeric, by 
its appearance, solubility in water, and behaviour with boiling nitric 
acid. It is not affected by exposure to air free from ammonia, but in 
presence of the slightest trace of ammonia it assumes an intense red 
colour. When dry ammonia is passed over the body, 14°31 p.c. is 
taken up: the compound thus formed loses a portion of its ammonia 
over calcium chloride, and a further portion when heated to 100°, 
still retaining 8°21 p.c. These three quantities of ammonia corre- 
spond to three ammonium-salts having the following formule :—- 


C\,H2(NO,),(NH4)204 + 2NH; 3 
CyH2( NO2)s(NH,)204 + NH; 3 
C,,H2¢(NO2).4(NHy)20,. 


They are all red bodies, smelling strongly of ammonia. The last 
dissolves easily in water, forming a solution which decomposes on 
standing, and deposits a free nitro-compound. The aqueous solution 
gives with silver nitrate a bulky crystalline precipitate of the silver- 
salt, CyH2(NO,),O,Ag>. 

Tetranitro-anthraflavone is acted upon by sodium-amalgam and by 
tin and hydrochloric acid, but the nature of the reaction has not been 
‘made out. 

The acid mother-liquors of tetranitro-anthraflavone yield, on further 
evaporation, several other products, the principal one being trinitro- 
orybenzoic acid. This substance crystallises from water in tables, and 
from alcohol in prismatic needles, having the formula C;H;(NO,);03 
+ H,0. It dissolves easily in water, alcohol and ether, and in warm, 
strong sulphuric acid. At about 105° it melts and sublimes, and at 
200° it turns black and boils. When suddenly heated it explodes. In 
a current of carbon dioxide it sublimes in yellow needles. Its solution 
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in alcohol is not reddened by potash. The copper-salt, C;H(NO,),0;Cu 
+ 5H,0, crystallises in long needles of a fine green colour: the 
bariwm-salt, C;H(NO,);0;Ba + 2H.O, forms yellow needles: both are 
formed by dissolving the carbonates in the free acid. They are soluble 
in water, and explode when suddenly heated. The potassium- and 
silver-salts also crystallise in needles. 

Trinitro-oxybenzoic acid is formed direct from tetranitro-anthra- 
flavone by boiling the latter body with strong nitric acid. 

J. R. 


On the Action of Fuming Sulphuric Acid on Benzene-sulpho- 
nic Acid, and on a New Benzene-disulphonic Acid. By 
L. Barry and C. Sennorer (Deut. Chem. Ges. Ber., viii, 1477 
--1484). 


Preparation of Metabenzene-disulphonic Acid. — Benzenemonosulpho- 
nic acid, heated with an equal bulk of fuming sulphuric acid till 
white fumes begin to appear, yields a brown mass which evolves very 
little sulphur dioxide, and is completely soluble in water. The solu- 
tion is saturated with lead carbonate, and the lead-salt formed, sepa- 
rated from lead sulphate, is decomposed with hydrogen sulphide. 
The free acid thus obtained, when neutralised with potassium car- 
bonate, yields large, four-sided, oblique, pointed prisms. The acid 
obtained by decomposing this salt with the requisite quantity of 
sulphuric acid crystallises with difficulty, and is extremely hygro- 


scopic. Dried at 100° it has the formula, CoH f SHOs 4. 92H,0. It 
3 


loses 2 mol. of water at 135°. The potassium-salt, C;H,(SKO;). + 
H,0, prepared as above, is easily soluble in water and loses its water 
of crystallisation at 230°. The barium-, copper-, lead-, calcium-, and 
zinc-salts, formed by neutralising the acid with the respective carbon- 
ates, all contain water of crystallisation, which they give off at elevated 
temperatures: they all dissolve freely in water. The silver-salt is 
anhydrous. 

Metadicyanobenzene—When the potassium-salt of metabenzene- 
disulphonic acid is heated with an equal weight of pure potassium 
cyanide, there sublimes a white crystalline body, which on repeated 
crystallisation from alcohol is obtained in colourless inodorous needles. 
It sublimes at 160°—161°, always in small crystals, and is thereby 
distinguished from paradicyanobenzene, which is easily obtained by 
sublimation in thin needles, half an inch long. It dissolves slightly in 
boiling water and rather more freely in hot alcohol. Analysis agrees 
with the formula, CsHiN,. When boiled with alcoholic or aqueous 
potash, it evolves ammonia, and afterwards acids throw down from the 
solution crystalline flocks having all the properties of isophthalic acid. 

If, in the preparation of benzene-disulphonic acid, as described 
above, the heating with sulphuric acid be continued until the mass in 
the retort becomes black and tarry, and evolves a large quantity of 
sulphur dioxide, the main product is not meta- but para-benzene-disul- 
phonic acid. This body, by distillation with potassium cyanide, yields 
a nitril, which when heated with potash gives terephthalic acid. 

J. R. 
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Nitrobenzenesulphonic Acid. By Victor Meyer 
(Deut. Chem. Ges. Ber., viii, 996—998). 


Limpricut has recently shown that three nitrobenzenesulphonic acids 
are formed by the action of hot fuming sulphuric acid on nitrobenzene. 
This reaction was previously examined by the author (Liebig’s Annalen, 
elxv, p. 164), who found that one acid only was formed. The author 
thinks that this difference is due to a difference in the conditions under 
which the reaction takes place, and not to a faulty determination of 
the solubility of the various fractions of the barium salt formed, as 
suggested by Limpricht. The author has shown (Ber., viii, 672) that 
by action of sulphuric acid on benzenesulphonic acid, different ben- 
zenedisulphonic acids are produced by varying the conditions. 
W. H. P. 


Dibromorthamidobenzene-sulphonic Acid. By H. Limpricur 
(Deut. Chem. Ges. Ber., viii, 1429—1433). 


Tuis acid is obtained by the action of bromine on a solution of orth- 
amidobenzenesulphonic acid. It forms compact rhombic plates or 
four-sided prisms containing one mol. of water. C,H,Br.(NH,)SO;K + 
H,0 crystallises in transparent needles and dissolves freely in water. 
C,H.Br.(NH.)SO;Na + H;0 crystallises in flat prisms, which are less 
soluble than the potassium salt, and in contact with the mother-liquor 
change into crystals resembling gypsum. [C,H,Br,(NH.)SO;],Ba + 
13 H,O forms small well-defined crystals, which are much more freely 
soluble in hot water than in cold. [C,;H,Br.(NH_)SO;].Ca crystallises 
in needles. [C.H,Br.(NH,)SO;],.Pb + H.0 is not freely soluble and 
forms tufts of needles. Bromine converts the acid into tribromaniline, 
and on replacing NH, by H by the diazo-reaction, a dibromobenzene- 
sulphonic acid is obtained, which is identical with that which Lenz 
prepared by brominating paramidobenzene-sulphonic acid, and replacing 
in the dibromo-acid (which also yields tribromaniline) NH, by H. 
These compounds have therefore the following constitution :— 
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Dichlorobenzoic Acids. By F. Breiusrein 
(Liebig’s Annalen, clxxix, 283—295). 


THE @-dichlofbenzoic acid, which is obtained by oxidising dichloro- 
toluene and by the action of bleaching powder on benzoic acid, is also 
formed when parachlorobenzoic acid is heated with antimony penta- 
chloride to 200°. It is therefore, if the carboxyl] be in the position 1, a 
meta-para-compound. 

An isomeric §-dichlorobenzoic acid is obtained by the action of anti- 
mony pentachloride on orthochlorobenzoic acid, but it is more con- 
veniently prepared by heating this acid with hydrochloric acid and 
potassium dichromate to 180° for several days. 

It crystallises from water in thin, glistening needles, melting at 150° 
and boiling at about 301°. It volatilises, but not readily, with steam, 
and dissolves sparingly in hot water and very sparingly in cold water, 
one part requiring 1193 of water at 11°. (C,H,Cl,0.),Ba + 3H,0 
erystallises from alcohol in long, thick glistening needles; one part 
dissolves in 37°86 parts of water at 16°. It dissolves more readily in 
ulcohol, whereas barium orthochlorobenzoate is less soluble in alcohol 
but more in water. 

(C;H;Cl,0.).Ca + 2H,0 erystallises from alcohol in silky needies. 
(C;H;Cl,0.)2Pb + H,O is almost insoluble in cold water and sparingly 
soluble in boiling alcohol, from which water precipitates it in thin 
glistening needles. (€;H;Cl,0,),.Cu + 2H,0 is a pale blue precipitate 
and insoluble in water and alcohol. C,H;Cl,0..C.H; is an aromatic 
liquid boiling at 271°. C,;H;Cl,O.NH, crystallises from boiling water 
in brilliant silky, soft, woolly needles, melting at 155°. 

Claus and Pfeiffer by treating benzoic acid with potassium chlorate, 
obtained a dichlorobenzoic acid, which has great resemblance to the 
8-acid. On repeating these experiments the anthor found that by this 
reaction both the a- and the @-acid are formed. 


C. S. 


Naphthalene-tetrasulphonic Acid. By C. SrnHorerR 
(Deut. Chem. Ges. Ber., viii, 1486). 


Wuen naphthalene dissolved in oil of vitriol is heated with phosphoric 
anhydride to 260° for some hours in sealed tubes, and the resulting 
dark-brown viscid mass is boiled with water, in which it is soluble, till 
sulphur dioxide is no longer evolved, and then saturated with barium 
carbonate and evaporated, a salt is obtained which crystallises partly 
in indistinct masses and partly in long pointed prisms. This body, as 
shown by analysis, is the barium salt of naphthalene-tetrasulphonic 


acid, CoH, 


be 3 
The potassium salt, obtained by precipitating the barium salt with 
potassium carbonate, is colourless and forms warty masses of micro- 
scopic needles. When heated with excess of potash and afterwards 
acidified, it evolves sulphur dioxide and gives up to ether a distinctly 
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crystalline body (a new phenol of naphthalene). When distilled with 
potassium cyanide it yields a substance which crystallises in the neck 
of the retort. The investigation is being continued. 

, J. R. 


Rosolic Acid. By C. Grarse and H. Caro 
(Liebig’s Annalen, clxxix, 184—203). 


THE authors use the term rosolic acid exclusively for the acid CHO, 
obtained as yet only from rosaniline. The following formule express 
their view of its constitution :— 


. 0 
cmCnN){ Car Gawa | OmCN { Ge mtNE} 


CH,..C,H,N H, 
Rosaniline. Leucaniline. 
CH,.C,H,O CH,.C,H,.OH 
C.H,(OH) { CH..C,H,O \ C;Hs(OH) { CH,.C,H,.0H } 
Rosolic acid. Leucorosolic acid. 


Preparation.—The following method is given as the best :—500 
grams of rosaniline (or the corresponding quantity of a rosaniline salt) 
are dissolved in a mixture of 1500 c.c. of concentrated hydrochloric 
acid with 1500 c.c. of water, and the brownish-yellow liquid which is 
formed, is diluted, after filtration, with about 150 litres of cold water. 
A dilute solution of sodium or potassium nitrite is gradually added 
with constant stirring, till the rosaniline has almost but not quite dis- 
appeared. This point may be determined by placing from time to 
time a drop or two of the mixture on filter paper, and watching the 
outside part of the circle formed. As long as rosaniline is present, a 
red border is produced: and the addition of the nitrite is continued, 
till this appears very faint, but still perceptible. The liquid is then 
gradually heated to boiling, and as soon as the evolution of gas ceases, 
it is quickly filtered. On cooling a tolerably pure rosolic acid separates 
in fine, brilliant, brownish-green crystals. In order to purify this, it 
is dissolved in caustic soda, and the solution is saturated with sul- 
phurous acid. The impurities separate in dark brownish-red flocks, 
and by addition of a mineral acid to the nearly colourless liquid and 

ently warming, the rosolic acid is obtained in a state of great purity. 
Obstinately adhering inorganic salts are best got rid of by solution in 
alcohol and precipitation with hot water. The best way to crystallise 
rosolic acid is from dilute alcohol, or by decomposing a hot saturated 
alcoholic solution with boiling water. 

In the first case ruby-red crystals are slowly formed, while in the 
second greenish plates with metallic lustre separate out. The acid 
dissolves very easily in hot alcohol, somewhat more sparingly in the 
cold, and is also moderately soluble in glacial acetic acid and ether, 
but in benzene and carbon disulphide it is insoluble. Water dissolves 
it slightly, acids a little more freely. 

These solutions have a yellowish-red colour. It dissolves in alkalis 
with a red colour which in thin layers becomes of a bluish-red, in 
thick ones of a yellowish-red tint. In accordance with this the absorp- 
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tion spectrum in a tolerably deep-coloured solution consists only of a 
bright band (from 30 to 50 on the scale of the Kirchhoff-Bunsen 
apparatus). On dilution a violet streak appears: on still further dilu- 
tion the bright streaks extend, and finally only a broad dark band is 
seen, the middle of which is situated at 64 to 65, but at 95 the green 
is very feeble. Rosolic acid does not melt when heated to 270°. On 
stronger heating a bulky carbonaceous mass is formed, and phenol and 
water escape. 

Reactions of Rosolic acid.—It possesses the character of a very feeble 
acid, and therefore well-characterised salts are obtained with difficulty. 
The ammonia salt separates in the form of steel-blue needles, and is 
soluble with difficulty in alcohol, but easily in water. It gradually 
loses its ammonia on exposure to air as well as by washing. The 
barium and lead compounds are also decomposed when washed. 

Reducing agents convert rosolic into hydrorosolic acid. A solution 
of this acid in caustic soda is easily decolorised by warming with zinc- 
dust. Sodium amalgam produces the same result. On the other hand 
sulphurous acid does not effect this reduction even at 200°. 

Rosolic acid is soluble, with the aid of heat, in potassium cyanide, 
and acids precipitate from the colourless solution hydrocyanorosolic 
acid. 

Acid sulphites of the alkalis dissolve and perfectly decolorise rosolic 
acid, and are thus a test of its purity. 

Oxidising agents act readily on rosolic acid, and give rise to com- 
pounds which dissolve in alkalis, with formation of the same colour as 
the acid, and are precipitated of a vermillion colour, but are difficult 
to crystallise. Iu such cases a compound containing more oxygen, and 
answering to the formula C..H,,O; seems to be formed, but as only one 
analysis has been made, this is not quite certain. 

When rosolic acid is heated with water to 220°—250° a colourless 
body easily soluble in water is formed, in addition to brownish-coloured 
products of decomposition and phenolic bodies, This body may be 
obtained free from admixture by extraction with boiling water, evapo- 
ration, and repeated crystallisation. In its properties and the result 
of analysis it agrees with the compound which Liebermann obtained 
by heating rosaniline with water to 270°. It melts at about 200°, and 
has a composition which lies between C2H,.0, and CyH,.O, + H,O. 
The composition of the derivative obtained by heating with acetic 
anhydride to 140°—150° shows that this compound, or at least its chief 
constituent, has a composition represented by the formula C»H.O,, 
and that four of its hydrogen-atoms can be replaced by acetyl, The 
acetyl-compound melts at 148° to 150°, is easily soluble in alcohol and 
acetic acid, insoluble in water, and easily crystallisable in needles. Its 
formula is CoH,,0,(C,H,O),. According to this analytical result an 
atom of oxygen might be added directly to rosolic acid, but owing to 
simultaneous formation of phenol and coloured products, experiments 
on this point gave no satisfactory result. Liebermann failed to obtain 
rosolic acid from rosaniline, since under the action of hot water the 
acid was decomposed. 

Rosolic acid and acetic anhydride heated in sealed tubes to 150°— 
200° do not give rise to a rosolic acid containing acetyl; but according 

VOI. XXIx. QR 


590 ABSTRACTS OF CHEMICAL PAPERS. 


to the temperature, various colourless compounds are formed, and among 
them triacetyl-leucorosolic acid, which can be isolated in a state of 
purity. It melts at 148°. 

Leucorosolic acid, CoH,s0; is prepared by warming an alkaline solu- 
tion of rosolic acid with zinc-dust, till the liquid becomes colourless. 
Leucorosolic acid separates out from the filtrate in brilliant silky colour- 
less crystals. By recrystallisation from dilute alcohol columnar or 
acicular crystals are formed, which generally appear brownish. It is 
easily soluble, especially on heating in alcohol and ether, but scarcely 
so in water. It gives with alkalis a colourless solution, which, when 
treated with potassium ferricyanide, assumes the colour of rosolic acid, 
but contains instead a body which is richer in oxygen. Ferric chloride 
acts upon it in the same way. 

Triacetyl-lewcorosolic acid, CoH i;03(C.H;0)3 is formed when leuco- 
rosolic acid is heated with anhydrous acetic acid or acetyl chloride to 
130°—150°. The product of the reaction, when decomposed by water, 
washed, and crystallised from hot alcohol, deposits triacetyl-leucorosolic 
acid in long needles. This acid is insoluble in water, slightly soluble 
in cold alcohol, but pretty readily soluble in hot alcohol. It melts at 
148°—149°, and solidifies in a glassy mass, which, after a long time 
becomes crystalline. When boiled with caustic soda, it shows tolerable 
stability, but gradually dissolves to a red liquid. 

Hydrocyanorosolic acid, CxHy,NO;, is obtained by acting on an 
alkaline rosolate with excess of potassium cyanide. Acids precipitate 
hydrocyanorosolic acid from the solution when it is cold in white 
crystalline flocks, but if the solution is hot, the acid cakes together in 
resinous brownish masses, which gradually become crystalline on 
cooling. It may be purified by recrystallisation from dilute alcohol. 
Hydrocyanorosolic acid is easily soluble in alcohol, ether, and benzol, 
but with difficulty in water. Alkalis dissolve it easily to colourless 
liquids, which become faintly red after long boiling. Its melting point 
cannot be obtained, since at 200° it remains solid, and above this 
point undergoes decomposition. Concentrated sulphuric acid dissolves 
it slowly in the cold, readily at a gentle heat, with production of a 
violet colour, which becomes redder on further heating, and brown 
when boiled. On heating hydrocyanorosolic acid with anhydrous 
acetic acid to 140°—150°, a derivative is obtained, which has the com- 
position of triacetyl-hydrocyanorosolic acid. This is insoluble in water, 
easily soluble in acetic acid and alcohol. It crystallises in small 
colourless prisms, which melt at 143°. Concentrated sulphuric acid 
colours it in the same way as it does hydrocyanorosolicacid. Its com- 
position is C»HyNO;3(C2H;0)s. 

On addition, therefore, of prussic acid to rosolic acid just as on 
reduction, three hydroxyl-groups are formed, and the cyanogen group 
cannot be combined with oxygen. Its behaviour in this respect may 
be compared with that of quinone to hydrochloric acid, since here 
also monochlorhydroquinone is formed by addition of the chlorine and 
hydrogen atoms. 

Tetrabromorosolic Acid, C2H,,Br,03.——When an excess of bromine is 
dropped into a solution of rosolic acid in warm glacial acetic acid, 
brownish-green plates having a metallic lustre separate at once. After 


ORGANIC CHEMISTRY. 591 


a short time the liquid is warmed to complete the reaction, and expel 
the hydrobromic acid and excess of bromine. By boiling with alcohol 
the crystals can be freed from rosolic acid, but some compounds con- 
taining a smaller amount of bromine remain: these can be removed 
by recrystallisation from glacial acetic acid Tetrabromorosolic acid 
crystallises from acetic acid, which dissolves it abundantly on heating, 
in brilliant green plates. If precipitated from its solution by water, 
or from an alkaline solution by an acid, it forms red microscopic 
crystals. It is not soluble in water, and dissolves with difficulty in 
alcohol and ether. It dissolves with a fine violet colour in alkalis and 
ammonia. The absorption spectrum of a tolerably deep-coloured am- 
moniacal solution shows, in addition to a bright band, reaching from 
30 to 45 (Kirchhoff-Bunsen scale), a second more feeble one from 110 
to 125. In dilute solutions a faint dark band appears between 50 and 
60, while the part of the spectrum corresponding with the above bright 
streaks shows a most intensely bright appearance. Reducing agents 
convert the acid into the corresponding leuco-acid, potassium cyanide 
forms a hydrocyano-derivative, and alkaline sulphites give rise to 
colourless solutions, from which the acid is precipitated by mineral 
acids in red flocks. 

Tetrabromoleucorosolic acid is obtained by heating with zinc-dust 
and caustic soda: it is easily soluble in alcohol, and crystallises in 
plates from dilute alcohol. 

Hydrocyanotetrabromorosolic acid is obtained in the same way as the 
corresponding non-brominated compound, in colourless tables. It is 
insoluble in water, soluble in alcohol and ether. It dissolves in warm 
concentrated sulphuric acid with a pure blue colour. In this case also 
by the addition of bromine the tint is changed in the same way as in 
rosolic and tetrabromorosolic acids—it becomes more blue. If bromine 
is added to the solution of a salt of rosaniline, the corresponding salt 
of tetrabromorosaniline at once separates. The free base crystallises 
in prisms from benzene, is difficultly soluble in alcohol, and insoluble 
in water. Its salts are insoluble in water, but dissolve with a violet 
colour in alcohol. They dye wool and silk violet. These compounds, 
and especially the methyl and phenyl derivatives, will be further 
examined to see how the colour-tints are altered as compared with the 
non-brominated compounds. From the behavour of rosolic acid and 
rosaniline arises an interesting analogy with the phthaléins of resorcin 
and orcin, which also, according to Baeyer (Deut. Chem. Ges. Ber., 
viii, 147), show a predilection to form tetra-substitution products. 

G. T. A. 


A New Acid Isomeric with Anthraflavic Acid. 
By E. Scuunx and H. Roemer (Deut. Chem. Ges. Ber., viii, 1628). 


Tue bye-products obtained in the manufacture of artificial alizarin 

give up to cold baryta-water an acid, C\H,Q,, which is isomeric but 

not identical with anthraflavic acid. It crystallises from alcohol in 

yellow or brownish needles, an inch long, and dissolves with difficulty 

in glacial acetic acid. The crystals contain several molecules of 

water, which is given off at 120°—150°. The acid dissolves with dark- 
2Rr2 
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red colour in cold baryta- and lime-water, therein differing from anthra- 
flavic acid. It has no colouring properties. When fused with alkali it 


yields a product which dissolves with reddish-violet colour in ree 


Some Derivatives of Ellagic Acid. By O. Rempoup 
(Deut. Chem. Ges. Ber., viii, 1494—1498). 


Etacic acid, when heated to low redness with zinc-dust, yields at first 
a colourless distillate, solidifying in laminated masses, which melt at 
88° and begin to boil at 252°. This substance dissolves in glacial acetic 
acid, benzene, ether, and alcohol, forming solutions which are not 
fluorescent. Ina current of hydrogen it begins to sublime at 60°. 
Analysis of the body and a determination of its vapour-density show 
that it is a hydrocarbon of the formula CyHy. It is therefore 
isomeric with phenanthrene (and with tolane and anthracene), from 
which it differs, however, in melting and boiling points. Unlike 
phenanthrene it is not attacked by chromic or picric acid. The author 
proposes to call it ellagene. 

Ellagene is accompanied, towards the end of the distillation of 
ellagic acid, by a red body, which solidifies in an amorphous, trans- 
lucent, brittle mass, softening at 65°—70°, and boiling above 360°. 
This substance appears to be polymeric with ellagene, since it is 
always formed in the distillation of that body, and has the same per- 
centage composition. It dissolves in the same liquids as ellagene. 
The solution in benzene is fluorescent. 

Ellagic acid in alkaline solution, when heated with sodium amalgam, 
yields two bodies, one of which (A) is easily soluble in water, the 
other (B) being less freely soluble. Both are taken up by ether from 
the alkaline liquid in which they are formed. 

The substance B forms colourless crystals melting at 300°, but pre- 
viously undergoing alteration. It dissolves in alcohol and water; 
the aqueous solution soon acquires a dirty colour in the air, It is 
distinguished from ellagic acid, and from other hydro-derivatives, by 
giving with ferric chloride first a green, then a wine-red coloration, 
changing to brown in the air. Analysis of the body, dried at 160°, 
appears to lead to the formula, C\yH,O,. It is easily oxidised by 
alkalis, Heated to 100° with acety] chloride, it yields a product which 
appears to be the diacetyl derivative. 

The substance A is very unstable, and has not been analysed. It 
gives a dirty-brown coloration with ferric chloride. 

The ethereal liquid containing these bodies leaves on evaporation a 
brownish residue, which the author attempted to decolorise by fresh 
treatment with sodium amalgam. The product was a body different 
from the foregoing, crystallising in greenish-yellow silky needles, dis- 
solving in alcohol, and having the formula CyH,O;. It gives with 
ferric chloride a blue, afterwards green coloration. The author pro- 
poses the names rufo-hydro-ellagic acid for C\yHgO., and glauco-hydro- 
ellagic acid for CH »O;. 

J. R. 
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Nitrosalicylic Acids. By H. Hiner 
(Deut. Chem. Ges. Ber., viii, 1215—1224). 


Orthonitrosalicylic acid crystallises from water in long colourless 
needles, containing one mol. of water and melting at 125°. The 
anhydrous acid melts at 144°—145°, and its aqueous solution 
gives with ferric chloride a blood-red colour. The ethylic ether, 
C,Hs;NO,(OH)CO,C.H;, which was obtained by heating the silver- 
salt with ethyl iodide, separates from hot alcohol as an oil, which on 
standing changes into pale yellow prisms melting at 44°. The diethylic 
ether, CsH;NO.,(OC,H;)CO.C.H;, is obtained by heating the silver- 
compound of the acid ether with ethyl iodide. It is an oil having 
an agreeable smell. On heating it with alcoholic ammonia it is con- 
verted into CsH,NO,(NH:.)CO.NH,, crystallising from hot alcohol in 
yellow glistening plates melting at 109°. When this amide is heated 
with baryta-water, it yields the barium-salt ot orthonitroamidobenzoic 
acid. This salt is sparingly soluble in cold water and crystallises in 
purple-red needles. The free acid dissolves freely in alcohol and ether 
and crystallises in yellow needles melting at 205°. Orthamidosalicylic 
acid, which was obtained by reducing the nitro-acid, forms a hydro- 
chloride which is very soluble in water and crystallises in needles, 
which soon acquire a dark colour. 

Paranitrosalicylic acid is very sparingly soluble in cold water and 
crystallises in long slender needles melting at 228°. Its aqueous solu- 
tion gives with ferric chloride the same colour as the ortho-acid. The 
potassium salt is anhydrous and forms reddish-yellow crusts, which 
dissolve freely in cold water. The anhydrous ammonium salt is 
also readily soluble and crystallises in small colourless needles, 
[C;H;NO,(OH)CO,].Ba + 6H.O, forms tufts of yellow needles and 
is freely soluble in water. [Cs>H,NO.(OH)CO,]}.Sr + 5$H,0O crystal- 
lises in groups of silky needles and dissolves more freely in hot than 
in cold water. [C,;H;NO.(OH)CO,].Ca + 6H,O is a similar salt. 
[CsH;NO.(OH)CO,],.Mg + 4H,O forms lemon-yellow crystalline warts, 
which are freely soluble in water and alcohol. [| C;H;NO.(OH)CO,]}.Zn 
+ 5H,0 is readily soluble in cold water and crystallises in broad, 
short yellow needles. C;H;NO.(OH)CO.Ag is a flocculent white 
precipitate, crystallising from hot water in reddish-yellow small 
needles. C;H;NO,(OH)CO,.C.H; crystallises in long yellowish needles, 
melting at 92°—93°. Its sodium-compound is readily soluble in water, 
less in alcohol, and forms globular masses, consisting of yellow satiny 
needles. With silver nitrate it yields the corresponding silver- 
salt, which is almost insoluble in water, and when heated with 
ethyl iodide to 125° is converted into diethyl-paranitrosalieylate, 
C.H;NO.(OC,H;)CO.C.H,, crystallising in small needles, which are 
freely soluble in alcohol and hot water and melt at 98°—99°. On 
heating it with alcoholic ammonia to 160° it is converted into the 
amide, C;H;NO.(NH,)CONH,, crystallising in yellow needles, which 
melt at 140°, and are insoluble in water, but dissolve very freely in 
alcohol. When the amide is boiled with baryta-water the barium 
salt of nitramidobenzoic acid is formed. The free acid crystallises 
from water in tufts of yellow needles, melting with decomposition 
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at 270°. [C.H;NO.(NH,)CO,],.Ba + 44H,O crystallises from hot 
water in small, thick yellow needles. By treating the nitro-acid with 
tin and hydrochloric acid, it is converted into paramidosalicylic acid, 
which in the free state is very unstable. C,;H;NH.(OH)CO,H.HCI 
crystallises from hot water in small, compact, brownish needles. 
(CsH;NH2(OH)CO,H).H,SO, is readily soluble in hot, sparingly in 
cold water, and forms brown prisms. Acetylparamidosalicylic acid, 
C.H,(NH.C,.H;0)(OH)CO,H + 4$H,0 is obtained, together with 
amidosalicylic acid, by acting on the nitro-acid with glacial acetic 
acid and tin; it is very soluble in water and alcohol, and crystallises 
in colourless, compact needles, melting at 218°. 

(C.H;(NH.C,H;0)(OH)CO,).Mg + 8H,0 crystallises from hot 
water in pale violet crusts. (C;H,;(NH.C.H;0)(OH)CO.).sBa + 4H.0 
separates from a hot solution in reddish needles. C,H;(NH.C,H,O) 
(OH)CO,).Ca + 53H,O and C,H;(NH.C.H;0)(OH)CO,).Zn + 
10H;0 crystallise from hot water in small colourless needles. 

When the two nitrosalicylic acids are heated with lime, the ortho- 
acid yields the nitrophenol melting at 45°, and the para-acid yields the 
nitrophenol melting at 114°. 

C. S. 


Isomeric Sulphosalicylic Acid. By Ira Remsen 
(Liebig’s Annalen, clxxix, 107—111). 


Tue author being desirous of investigating the dioxybenzoic acids 
sought for a more convenient method of obtaining oxysalicylic acid, 
and for this purpose prepared sulphosalicylic acid. The salicylic acid 
was dissolved in ordinary sulphuric acid by the aid of a gentle heat, 
diluted with water, and neutralised with chalk. The clear solution. 
filtered from the calcium sulphate, was precipitated with potassium car- 
bonate, and the resulting potassium sulphosalicylate extracted by con- 
centration and crystallisation. The almost colourless needles thus 
obtained had the formula C;,H,O,SK, + 2H,O, and the acid is pro- 
bably identical with that which Mendius prepared by the action of sul- 
phuric anhydride on salicylic acid. The mother-liquors of this potas- 
sium salt, on further concentration, gave fresh crops of crystals, 
amongst which were some comparatively large quadratic prisms of 
the formula C;H,O,SK, + 15H,0, probably the potassium salt of 
an isomeric sulphosalicylic acid. 

The salt crystallising in needles, when fused with potash and then 
treated wirh sulphuric acid and ether in the usual way, gave a brown 
thick oily product. This substance was volatile in the vapour of water 
and contained phenol. By careful sublimation a small quantity of a 
substance crystallising in needles was obtained from it, which on 
examination and analysis proved to be salicylic acid. Precisely 
similar results were obtained from the other potassium salt when it 
was fused with potash, but in neither instance was the slightest sign 
of the presence of a dioxy-acid observed. If the phenol be considered 
as @, secondary product formed by the action of heat on the salicylic 
acid, it will be seen that in this reaction the fusion with potash has 
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merely caused the substitution of hydrogen for the group SO,0H in 
the sulphosalicylic acid. Similar cases are already known; their 
number, however, at present is but small. 

C. E. G. 


Action of Light on Nitrocumic Acid. By E. Paterné and 
M. Fieri (Gazzetta Chimica Italiana, v, 385—387). 


Nirrocumic acid alters rapidly on exposure to light, acquiring at 
length a deep red colour. In order to investigate the change which 
takes place under these circumstances, a boiling solution of the acid 
was exposed to the action of daylight, the red flocks which had sepa- 
rated being collected at the close of each day. This red substance is 
amorphous and does not melt at 260°, but begins to decompose at that 
temperature. It is of an acid nature, being readily soluble in alkaline 
solutions, producing a beautiful deep-red liquid ; it also expels carbonic 
acid from the alkaline carbonates. Although no satisfactory analytical 
results could be obtained, its composition seems to be nearly the same 
as that of nitrocumic acid. By the action of reducing agents it yields 
a yellowish-brown powder which readily decomposes, whilst oxidising 
agents convert the red acid into a yellow powder. 
C. E. G. 


- 


On the Existence of two Isomeric Amidocumic Acids. By 
EK. Paterno and M. Fieri (Gazzetta Chimica Italiana, v, 383— 
385). 


THE nitrocumic acid was prepared by dissolving pure cumic acid in 
four times its weight of well-cooled nitric acid (sp. gr. 1°47), heating 
for a few minutes, precipitating by water, and crystallising the pro- 
duct first from ether and then from benzene. The purified acid ap- 
peared homogeneous and melted at about 157°. It was reduced to the 
amido-acid by means of iron and acetic acid, the iron removed by 
sodic carbonate, and the acid precipitated as a lead compound by lead 
acetate. This was subsequently decomposed by sulphuretted hydrogen, 
and the amidocumic acid crystallised trom boiling water. In the first 
experiment which the authors made, they obtained large, transparent, 
tabular crystals fusing at 104°4°, but in all the subsequent operations 
the product formed acicular scales melting at 29°. The plates melt- 
ing at 104°4° moreover, after they had been kept for six or seven 
weeks, also melted at 129°. The authors have not been able to obtain 
again the acid melting at 104°4°. The existence of two isomeric amido- 
cumic acids, points to the existence of two corresponding nitro-acids ; 
but as the nitrocumic acid appeared perfectly homogeneous, it is not 
improbable that it gives rise to the amido-acid melting at 104°4°, which 
1s readily transformed into the one melting at 129°. 
C. E. G. 
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Phenylphosphoric Acids and their Chlorides. 
By Gustav JacoBsen (Deut. Chem. Ges. Ber., viii, 1519—1523). 


Tue phosphorus oxychloride used in the author’s experiments was 
prepared by passing chlorine into a mixture of the trichloride and 
phosphoric anhydride in about the proportions shown by the equa- 
tion— 


38PCl, + P.O; + 3Cl, = 5POCI;. 


At first absorption proceeds rapidly and the pentachloride formed 
instantly undergoes decomposition with the anhydride present. To- 
wards the end of the operation the liquid must be heated and frequently 
shaken. The process is rapid and convenient and the yield good. 

Monophenylphosphoric chloride, PO(OC,H;)Cl, obtained by distil- 
ling a mixture of phenol and phosphorus oxychloride in molecular 
proportions, is a heavy, highly-refractive liquid, of not unpleasant 
odour, boiling at 241°—243°, and readily passing into the correspond- 
ing acid on exposure to moist air. 

Monophenylphosphoric acid, PO(OC,H;)(OH)., obtained by dropping 
the foregoing chloride into warm water and evaporating the solution, 
crystallises from water in fine thick needles of a reddish colour, melt- 
ing at 97°—98°. When boiled it breaks up into metaphosphoric acid 
and phenol. The barium salt crystallises in fine transparent prisms, 
very soluble in water. 

Diphenylphosphorie chloride, PO(OC,H;).Cl. This body, which is 
formed, together with the chloride described above, is a thick liquid, 
boiling at 314°—316°. It is decomposed only slowly by water, or even 
by dilute alkalis in the cold. 

Diphenylphosphoric acid, PO(OC,H;).0OH. Formed by heating the 
corresponding chloride with water. It is a thick colourless oil, dis- 
solving sparingly in water, easily in alcohol, The sodium salt crystal- 
lises in clear needles. 

Triphenyl phosphate, PO(OC.Hs)s, is also amongst the products of 
the action of phosphorus oxychloride on phenol. It forms delicate 
white needles, melting at 45° and boiling at a very high temperature. 
Insoluble in water, easily soluble in alcohol. 

J. R. 


Diphenylphosphoric Acid. By A. Micuagtis and F. GRrarrr 
Deut. Chem. Ges. Ber., viii, 1304—13806). 


WHEN mercury phenylide, Hg(C,H;)2, is heated with phospheny] chlo- 
ride, P(C,H;)Ch, one only of the atoms of chlorine in the latter body 
is replaced by phenyl. The product, P(C,H;),Cl, when warmed with 
water is converted into the acid P(C,H;),OH, and this last, when 
treated with dilute nitric acid, is converted into diphenylphosphoric 
acid, P(C,H;).0.0H. 

Diphenylphosphoric acid forms very long, hair-like, white needles, 
which are insoluble in water, freely soluble in hot alcohol, and spar- 
ingly soluble in dilute acids. It melts at 174°. It dissolves freely in 
ammonia, forming a solution from which it is precipitated by acids. 
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The neutral ammoniacal solution gives with silver nitrate a white 
bulky precipitate of the silver-salt, which is soluble in water and 
crystallises therefrom in silky needles. 

The compounds formed by the replacement of the hydroxyl of 
phosphoric acid by phenyl approximate more and more in character 
to aromatic acids. Thus phenylphosphoric acid, PCs;H;O(OH),, is 
quite different from phosphoric in appearance and some of its pro- 
perties, but it dissolves in water and its silver-salt is insoluble therein, 
whilst diphenylphosphoric acid, as just stated, is insoluble, and its 
silver-salt soluble, in water. 


J. BR. 


Phosphenyl Tetrachloride, and the Phenol-ethers of Phos- 
phenylic Acid. By A. Micuartis and F. Kimmerer (Deut. 
Chem. Ges. Ber., viii, 1306—1310). 


Tue general properties of phosphenyl tetrachloride have been pre- 
viously described. The present paper gives some additional reactions. 
The tetrachloride behaves towards hydroxyl-compounds exactly like 
phosphorus pentachloride. With water it gives phosphenyl oxychloride 
and hydrochloric acid— 


C;H;PC] + H,0 = C,H;POCI, + 2HCl. 


With sulphurous acid it gives the oxychloride and thionyl 
chloride :— - 


C,;H;PCl, + SO, == C,H;POCI, + SOCh. 


Thionyl chloride boiling at 80° and the oxychloride at 258°, the two 
bodies are easily separated by distillation: hence the reaction affords 
a convenient method of preparing phosphenyl oxychloride. With 
acetic acid the tetrachloride reacts thus :— 


C;H;PCl, + C,H,0.0OH = C,H;POCI, + C,H,OCl + HCl. 


The authors believe that phosphenyl tetrachloride may be advant- 
ageously employed as a general reagent for the preparation of organic 
chlorides, the high boiling-point of phosphenyl oxychloride rendering 
it easy to separate from it by fractional distillation the organic 
chloride simultaneously formed. 

The tetrachloride, when heated, first melts and then sublimes, with 
partial decomposition, into phosphenyl chloride and free chlorine. 
When heated to 180° in a sealed tube, it is resolved for the most part 
into phosphorus trichloride and phenyl chloride. 

Phenyl Phosphenylute, CsH;PO;(CsH;)2, is obtained by the action of 
phosphenyl tetrachloride on phenol : 


3C;-H,(OH) + C,H;PCl, = C.H;Cl + C.H;PO,(C.H;). + 3HCI; 
or by heating phosphenyl oxychloride with phenol : 
C.H;POCI, + 20,H,0OH = C,.H;PO(OC.H;). + 2HCI. 


It forms long thin needles, which are insoluble in water but 
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extremely soluble in alcohol, ether, and benzene. It melts at 63°5°, 
and is resolved by warming with soda-ley into phenol and phosphenylic 
acid. 

Phenolphosphenylic acid (monophenyl phosphenylate), CSH;sPO(OH) 
OC,Hs, is obtained by heating together equal numbers of molecules of 
phosphenyl oxychloride and phenol until hydrochloric acid is né 
longer evolved, and boiling the resulting compound with water, when 
the following reactions take place :— 


C,H,POCI1, + C,H,OH = C,H;PO.C1.0C,H; + HCl; 
C.H;PO.Cl1.0C,H; + H,O = C,H;PO.OH.OC,H; + HCI. 


Phenolphosphenylic acid forms long hair-like needles which melt at 
57°. It dissolves sparingly in water, freely in alcohol, ether, and 
benzene, and in alkalis, from which it is thrown down by acids. The 
ammonium-salt forms colourless anhydrous needles. The silver-salt, 
obtained by precipitation, dissolves in hot water, from which it crys- 
tallises in anhydrous silky needles. 

The compounds described in this and previous papers form a series, 
derived from phosphoric acid by replacement of hydrogen or hydroxy], 


thus :— 
OH 


PO OH 
OH 
Phosphoric acid. 


OC,H; C.Hs 

PO OH PO OH 

OH OH 
Phenolphosphoric acid. Phosphenylic acid. 


OC,H; C,H; 
PO C,H; PO C.Hs 
OH OH 
Phenolphosphenylic acid. Diphenylphosphoric acid. 


OC,H; CH; 
PO OC,H; PO C,H; 
C.H; OC,H; 
Phenyl phosphenylate. Not known. 
J. R. 


Some Derivatives of Phosphenylic Acid. By A. Micwagtis 
and KE. BEnziInGER (Deut. Chem. Ges. Ber., viii, 1310—1313). 


Tue neutral ethyl- and methyl-ethers of this acid are obtained by 
heating ethyl and methyl iodides with silver phosphenylate, exhaust- 
ing the products with ether, and distilling. They are volatile without 
decomposition, although phosphenylic acid and the acid ethyl-ether 
both undergo decomposition when heated. 

Ethyl phosphenylate, CsHs;PO(OC,Hs)s, is a colourless thick liquid 
which does not solidify when cooled, and boils at 267° (uncorr.). It 
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has a peculiar odour recalling that of mustard-oil. It is heavier than 
water, which neither dissolves nor decomposes it. ° 

Methyl phosphenylate, C,H;PO(OCHs3)2, resembles the foregoing 

compound in properties. It has a disagreeable odour different from 
that of the ethyl-compound. It boils at 247° (uncorr.). 
' Nitrophosphenylic acid, CSH;,NO,PO(HO):, is obtained by heating 
phosphenylic acid with fuming nitric acid to 100°—105° in sealed 
tubes. Jt crystallises from ether in white needles, and from water in 
cauliflower-like masses. It dissolves very freely in water, and deli- 
quesces in moist air. Although quite white when dry, it gives with 
water a deep-yellow solution, which leaves white crystals when evapo- 
rated. The acid melts about 132°, first softening at a lower tempera- 
ture, and solidifies at 105°. When heated above 200° it explodes 
feebly, leaving much carbon. It is reduced by tin and hydrochloric 
acid. 

Of the salts of this acid the most characteristic is the neutral 
barium-salt, C;HsNO,POO,Ba + 2H,O, which forms brilliant yellow 
laming, more freely soluble in cold than in hot water. The acid 
barium salt forms white lamine, and is much more soluble than the 
neutral salt. The salts of alkali-metals are yellow, dissolve very easily 
in water, and do not crystallise. The silver-salt dissolves easily in 
nitric acid and ammonia, and very sparingly in water, from which it 
erystallises in white lamine. 


J. R. 


- 


8-Naphthoic Acid. By O. HausamMann 
(Deut. Chem. Ges. Ber., viii, 1505). 


Catcium 8-naphthoate, when submitted to dry distillation, yields a 
considerable quantity of §-dinaphthyl ketone, identical with that 
obtained by heating @-naphtoyl chloride with naphthalene and zinc, 
and by heating together 8-naphthoic acid, naphthalene, and phosphoric 
anhydride. It melts at 164°. 


J. R. 


Usnic Acid. By H. Satkowski! 
(Deut. Chem. Ges. Ber., viii, 1459—1463). 


Usnea barbata, Fr. contains 2—3 per cent. of usnic acid. It forms 
two series of salts, white acid salts and normal yellow salts. When 
heated with potash, it yields an acid, either C,H,O, or C,H,O,, 
which is not coloured by ferric chloride. Its ethylic ether crystal- 
lises from dilute alcohol in needles melting at 147°. On heating 
the acid, it is resolved into carbon dioxide and a phenol, C,H,O, 
or C,H,0., crystallising from alcohol in’ yellow needles melting at 
176°. When usnic acid is heated with zinc-dust a liquid hydrocarbon 
js obtained. 
C. S. 
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Aromatic Nitrils. By V. Merz and K. ScHELNBERGER 
(Deut. Chem. Ges. Ber., viti, 1630). 


THE authors have previously shown that substituted hydrocarbons of 
the aromatie series, when heated with potassium ferrocyanide, yield 
nitrils. Silver cyanide and iodated aromatic hydrocarbons react more 
easily, at about 300°, with the same results. In this way benzonitril 
and toluonitril have been formed. 

When benzene and mercuric cyanide are heated to about 400°, or 
when benzene vapour and cyanogen are passed through a red-hot 
tube, benzonitril is formed in considerable quantity, together with 
hydrocyanic acid; whence it is evident that cyanogen acts upon 
benzene, at least at high temperatures, in the same manner as chlorine 
and bromine. Naphthalene is also attacked by cyanogen, apparently in 
an analogous manner. 

J. R. 


Vapour-density of Indol. By M. Nencxi 
(Deut. Chem. Ges. Ber., viii, 1517—1519). 


THE vapour-density was determined by Hofmann’s method, a suffi- 
ciently high temperature being obtained by employing a bath of 
naphthalene vapour, in which the indol volatilised without decomposi- 
tion. The numbers found in three experiments were 4°40, 462, and 
4°33, according to which the molecule of indol is C,H,;N (theor. 
density, 4°05). This result is not in accordance with the assumption 
made by the author in a former paper (see this Journal, 1875, 1205) 
as to the nature of the action of fuming nitrie acid on indol. The 
reaction is now expressed as follows :— 
CH. 
2C.Hy, pou 4- NO.H + NO,H = CisHyN,O;, + H.0O; 
NH 


whilst the reduction of this product by ammonium sulphide is repre- 
sented thus :— 


CH. 
C,H SCH 
me N on + H,0. 


SN(OH) + Hy = 


C.H,/ % 
BK OHO 


Paratoluamide. By P. Spica 
(Gazzetta Chimica Italiana, v, 392—394). 


On heating a mixture of pure dry toluic acid from camphor cymene 
with potassium sulphocyanate for some hours, and then distilling the 
product, a distillate was obtained consisting of an oil and a crystalline 
solid. By submitting this to distillation in a current of steam, the 
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two were separated; the oil, which is the nitril of paratoluic acid, 
passing over with the aqueous vapour, whilst the solid remains 
behind. This crystalline substance was at first supposed to be merely 
unattacked toluic acid, but on treating it with ammonia, a portion 
only dissolved. The residue, after purification by crystallisation from 
alcohol and from water, was found to contain nitrogen but no sulphur, 
and on analysis gave numbers agreeing with the formula, C;H,.CHs. 
CONH, that of toluamide; and its method of preparation, shows 
that it must belong to the para (1: 4) series, the reactions which 
take place being as follows :— 


CNSH + C,Hy.CH;.COOH = C,H,.CH;.CONH, + COS, 


and this intermediate product, the toluamide, is then transformed into 
the nitril : 


CsH,y.CH;.CONH. 4+ COS = C,H,.CH;.CN + CO, + HS. 


The amide forms clusters of slender colourless prismatic crystals, 
which are but little soluble in cold water, chloroform or benzene ; 
readily in water, alcohol, or ether, when boiling. When pure it melts 
at 135°—136°, whilst the orthotoluamide of Weith melts at 138°, and 
Hofmann’s isomeride, tolylformamide, prepared by distilling a mixture 
of toluidine and oxalic acid, melts at 50°. When paratoluamide is 
heated with concentrated hydrochloric acid to 200° it yields, as 
might be expected, pure paratoluic acid. ~ e 

C. E. G. 


Benzyl Derivatives of Urea and of Sulphurea. By E. Parrerno 
and P. Sprca (Gazetta Chimica Italiana, v, 388—390). 


Urea may give rise to two isomeric series of di-derivatives of the 
general formula— 


NR, NHR 
co { NR, and co { a. 


All those which are at present known, however, belong to the 
second class. It seemed probable, however, that others belonging to 
the first class might be prepared by an extension of the process by 
which Wéhler succeeded in synthesizing urea. 

1. New Method for the preparation of Monobenzylurea.—This com- 
pound was obtained by Cannizzaro by acting on urea with benzyl 
chloride and by Letts by heating benzyl isocyanate with water. The 
authors find that it may be easily prepared by mixing warm solutions 
of potassium cyanate and monobenzylamine hydrochloride in mole- 
cular proportion and boiling for a short time. On cooling, the urea 
Separates in long colourless needles. 


2. Isodibenzylurea, CO ini *,—This compound is prepared in 


® precisely similar manner from dibenzylamine hydrochloride and 
potassium cyanate. It forms large brilliant hard prisms, which are 
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only slightly soluble in cold water, and melt at 124°—125°. The 


isomeric, dibenzylurea, melts at 167°. 
3. Monobenzylsulphurea, cs { — prepared from potassium 
tT, 
sulphocyanate and benzylamine hydrochloride is very soluble in water 
and melts at 101°. 
N(C,H;)2 
H, 


4, Isodibenzylsulphurea, CS { N 


sulphocyanate and dibenzylamine hydrochloride, forms large colourless 
needles, which are moderately soluble in water and very soluble in 
alcohol and ether. It melts at 150°—157°, whilst the dibenzylsulpho- 
urea obtained by Strakosch on heating an alcoholic solution of mono- 
benzylamine with carbon bisulphide melts at 114°. 

An attempt was made to prepare the isodiphenylurea by this pro- 
cess, but without success, owing to the instability of diphenylamine 
hydrochloride. Neither did the action of diphenylamine on urea yield 
more favourable results. 

C. E. G. 


, prepared from potassium 


On Nitro- and Amido-Phenylsuccinimide and Tolysuccin- 
imide. By A. J. TayLor (Deut. Chem. Ges. Ber., viii, 1225). 


PHENYLSUCCINIMIDE treated with fuming nitric acid yields two isomeric 
mononitro - derivatives, ortho- and para - nitrophenylsuceinimide, 
C.;H,NO,.N(COC,H,.CO), which are easily separated by crystallisation 
from chloroform. The para-compound crystallises first in yellow 
needles, melting at 208°, soluble in alcohol, insoluble in water. The 
ortho-compound crystallises later in very large monoclinic prisms, 
soluble in alcohol and water, and melting at 156°. 

The para-compound when treated with tin and hydrochloric acid, is 
converted into paradiamidobenzene. The ortho-compound by the same 
treatment yields a base which crystallises in large prisms, and forms 
with hydrochloric acid small prisms freely soluble in water, and with 
sulphuric acid delicate needles sparingly soluble in water. 

Tolylsuccinimide.—Kqual parts of succinic acid and crystallised tolui- 
dine, when heated together for some hours, yield a body which crys- 
tallises from boiling water in long colourless needles, melting at 150°, 
and represented by the formula, C;H,.CH;.N(COC,H,CO). This com- 
pound gives, by treatment with fuming nitric acid, a mononitro-com- 

ound which crystallises in yellow needles, readily soluble in alcohol 
and melting at 140°. ‘ 
J. R. 


Action of Sulphur Chloride on Aniline. 
By J. A. Roorpa Suir (Deut Chem. Ges. Ber., viii, 1445—1448). 


By the action of sulphur sulphochloride, 8,Cl,, on a solution of aniline 
in ether, different products are formed. 

One of them is a yellow oil, boiling with decomposition, at 180°— 
185°, and smelling like aniline and mustard. It is isomeric with 
thioaniline, and has therefore been called thioanilide, C,H,.N.S. It 
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is a base forming the platinochloride C,.H,,.N.S.2HCI1.PtCl. Acetyl 
chloride converts it into C;,H»(C,H;0).N.S, separating from alcohol 
in white prisms melting at 125°—126°. The corresponding benzoyl- 
compound crystallises from hot alcohol in plates, melting at 150°. 


C. §. 


Action of Dehydrating Agents on Acetanilide. 
By C. Lorine Jackson (Deut. Chem. Ges. Ber., viii, 1170—1172). 


Ir has been stated by Brakebusch that acetanilide, when acted upon 
by hydrochloric acid, yields tolunitril, The author has repeated 
Brakebusch’s experiments, but has failed to obtain a trace of nitril. 
He has also treated acetanilide with other dehydrating agents (zine 
chloride, calcium chloride, phosphorus pentoxide,) without in any case 
obtaining any indication of the formation of a nitril. 


J. R. 


Carbethylphenylimide. By W. WzirtH 
(Deut. Chem. Ges. Ber., viii, 1530—1533). 


A BOILING solution of ethylphenylsulphocarbamide is slowly desul- 
phurised by lead oxide. On filtering and evaporating the solution, 
there remains a syrup which first solidifies to a glassy mass and after- 
wards turns crystalline. The product (carbethylphenylimide) when 
heated emits a pungent tear-exciting odour, which is not unpleasant 
when faint. It has not been obtained pure in the free state. Dry 
hydrochloric acid passed into its solution in benzene combines with it 
to form a white crystalline precipitate, analysis of which agrees with 
the formula :— 


Carbethylphenylimide combines directly with hydrogen sulphide to 
form ethylphenylsulphocarbamide, its behaviour in this respect bein 
exactly analogous to that of carbodiphenylimide. It combines wit 
aniline, forming ethyldiphenylguanidine, thus :— 


Jos 
AN\a 
JNC.Hs f 
CO\N.C.H, + C,;H;.NH, = C—N.C,H; 


\w A 


C,H; 


This base when heated with potassium hydrate gives potasssium car- 
bonate, aniline, and ethylamine. Its hydrochloride forms with plati- 
num chloride a double salt which melts in hot water. «-Triphenyl- 
guanidine is sometimes formed at the same time 


J. R. 
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Action of Phosphorus Pentachloride on the Substituted Amides 
of Monobasic Acids. By O. Wattacu and M. Horrmann 
(Deut. Chem. Ges. Ber., viii, 1567—1575). 


THIS is a continuation of a previous paper by the authors on the same 
subject (see this Journal, 1875, 1031). 

Acetanilide and Phosphorus Pentachloride——When pure and dry acet- 
anilide is shaken together with finely triturated phosphorus penta- 
chloride, rise of temperature being prevented, a pale-yellow liquid is 
formed, which on standing deposits crystals of acetanilede-chloride : 


CH;CONH.C,H; + PCl; = CH;,;CCl.NHC,H, + POC). 


This product is very unstable and speedily resolves itself into hydro- 
chloric acid and the imide-chloride, CH;CCI—N.C,H;. The last body 
acts violently upon aniline, forming ethenyldiphenylamimide, thus : 


JNCoHs 
CH;CC1—NC,H; + NH.C,H; — CH; CC 
NH.C,H; 


Acetanilide-chloride, when carefully heated, melts below 50° and 
begins to evolve hydrochloric acid ; and if then cooled suddenly to stop 
further decomposition, it is found to be converted, for the most part, 
into the hydrochloride of a base having the formula C,,H,;CIN:, and 
crystallising from a mixture of alcohol and ether in small colourless 
prisms melting at 116°—117°. This base when heated above its melt- 
ing point, assumes a dark colour, and at 140°—150° a violent reaction 
suddenly takes place, the result being that it is converted into the 
hydrochloride of a new base, which dissolves in water, is thrown down 
in an amorphous state by alkalis, and forms an amorphous double-salt 
with platinum chloride. The formula of this new body has not 
been satisfactorily determined: the numbers obtained by analysis agree 
approximately with C,.H,N2. 

Ethylacetamide and Phosphorus Pentachloride——The product of the 
reaction of these bodies is the hydrochloride of a chlorinated base 
which forms with platinum chloride a salt having the formula 
(CsH,;CIN2.HCl)..PtCl. The reactions in this case are exactly analo- 
gous to those with acetanilide : 


CH,CONHC.H; + PCI, = CH,CCl,NHC,.H,; + POCI,; 
CH,;CCl.NHC.H; = CH,;CCINC.H; + HCl 3 
2CH,CCINC.H; — Cz.H,,;CIN, + HCl. 


Neither the base itself nor the intermediate products have as yet been 
isolated. When the crude product of the reaction between ethylacet- 
amide and phosphorus pentachloride is precipitated with potash, and 
the precipitate is warmed with solid potash, a violent reaction takes 
place: potassium chloride separates, and a new base, C;H,,N,, is formed. 
This is an oily body, miscible with water, alcohol, and ether, and 
strongly basic, its aqueous solution precipitating most salts and dis- 
solving precipitated alumina. It is ethenyldiethylamimide, 


+ HCl. 


/ 
: 
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the first ethenyl-base of the fatty series, and is probably formed by the 
reaction : 
C.H,,CIN, + 2KOH = C,H\yN, + KCl + C,H;0,K. 
J. R. 


On Amidines. By O. WALLAcH 
(Deut. Chem. Ges. Ber., viii, 1575—1578). 


PuospHorus pentachloride acting on an acid amide, R.CONR’, (where 
R or R’ represents hydrogen or a hydrocarbon radicle) produces a 
body of the formula R.CCINR’; and this, by the action of an amine 


upon it, yields a base, 
of NR’ 
BAC\ NR’ 


Thus to every acid amide there is a corresponding series of bases 
(called by the author amidines), which may be considered to be derived 
from it by the substitution of NR’ for O. The following are exam- 
ples :— 


/ Nia /NHCHs /NHCHs 
CH; CH,C: C,H;C 
No -. No 
Acetamide. Acetanilide. Benzanilide. 
CH Pn / NHCcHs /NHCoHs 
3 CH, C,H;C 
\wH WA NOH. © NCH 
Acediamine. Ethenyldiphenylamimide. Benzenyldiphenylamimide. 
Similarly with the amides of dibasic acids : 
/NEe /NE 
—N . 2. 
oe SE 
Carbamide. Guanidine. 


Amidines are formed also from sulphamides by the exchange of S 
for NR’; guanidine, for instance, being formed by the action of amines 
on sulphocarbamide. 

The amidines, as a class, are remarkable for the facility with which 
they react with water to form the amides trom which they are derived. 
Thus ethenyldiphenylamimide is resolved by prolonged boiling with 


weak spirit, or even by oft-repeated crystallisation therefrom, into 
acetanilide and aniline: 


C.H; NHC,.H; 


JN 
CHC SE + H,O = CH; CNHC.H, = 
NHC,H; OH 
NHC,H;, 
CHLCK + NH,C.H,. 


VOL. XXIXx. 9s 
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Similarly, guanidine yields urea and ammonia, and acediamine breaks 
up with extreme facility into acetamide and ammonia. 
J. R. 


Action of Aniline on Nitrobenzene. By F. von DecueEnp and 
H. Wicueruavs (Deut. Chem. Ges. Ber., viii, 1609—1615). 


Tue authors have investigated the formation of a blue colouring 
matter first obtained by Staedeler by the action of aniline on nitro- 
benzene. 

A mixture of two equivalents of aniline and one equivalent of nitro- 
benzene, when saturated with hydrochloric acid gas and heated to 230° 
in sealed tubes from which the air has been expelled, is converted into 
a blue-black solid, water, and ammonium chloride. A solution of the 
blue-black product in alcohol and acetic acid deposits, on addition of 
potash, a base which, when dissolved in nitrobenzene and saturated 
with hydrochloric acid, yields a salt agreeing in composition with the 
formula C,,H,,.N,HCl]. Analysis of the free base likewise leads to the 
formula C,,H,,N2, and accordingly the authors call it triphenylene- 
diamine. Its formation is represented by the equation :— 


2C,H;NH. + C,H;NO, = C,.H,.N2 + NH; + 2H.0. 


Triphenylenediamine is also formed when a mixture of equivalent 
proportions of diphenylamine and nitrobenzene is saturated with hydro- 
chloric acid gas and afterwards heated to 230° in sealed tubes. Water 
is formed at the same time, but no ammonia: 


C,H, N + C,H;NO, = C)sH.N2 + 2H,0. 


Formation of Triphenylenediamine from Azodiphenyldiamine.— W hen 
pure azodiphenyldiamine (C,,Hi;N;), prepared by Hofmann’s process, 
is saturated with dry hydrochloric acid and the resulting salt is heated 
to 215° in an oil-bath, ammonium chloride sublimes and triphenylene- 
diamine is left behind. 

Conversely, when aniline hydrochloride and nitrobenzene are heated 
to 160°—170° in an open iron vessel, a base having the formula 
C,.<HisN;, and identical in every respect with azodiphenyldiamine is 
formed. 

In accordance with these results the authors represent the reaction 
between aniline and nitrobenzene at moderate temperatures as con- 
sisting in the elimination of water only, taking place in two stages, 
thus :— 

C.H;NO, + C,H;NH, — H,0 = Cy.HyN,0 ; 


Azoxybenzene. 
CrHwN20 + C,H;NH, = ©,H,;N; + H.0. 


The second of these equations was verified by direct experiment. At 
higher temperatures in sealed tubes ammonia also is eliminated, as 
shown above. * 
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On a Base from Alphatoluic Acid Corresponding with 
Acediamine. By Avucust Bexnrusen (Deut. Chem. Ges. 
Ber., viii, 1319—1321). 


Tue author has previously shown that by the action of sulphuretted 
hydrogen on benzyl cyanide there is produced, besides the thio- 
a-toluylamide of Spica and Colombo, C,H,NS, another body melting 
at 100° higher than this substance. This other product he now finds 
to be the thiosulphate of a base, CsH,)N2, which is apparently the ace- 
diamine of the «-toluic series, the thiosulphate, 


/[ NH 
\ CrHs—CH,—C€ 2.H.S.0; 3 


probably being formed by the simultaneous action of ammonia and of 
the oxygen of the air on this a-toluylamide, thus— 


2(C;H;.CH,.CS.NH,) -+ 2NH; + 20, a H,.O + C,sH22.N,8.03. 


It crystallises from alcohol in white needles, and from water in thick 
frequently hollow prisms. It is almost insoluble in ether, slightly 
soluble in alcohol and cold water, readily soluble in hot water. Lead 
acetate throws down a precipitate of lead thiosulphate, forming a 
solution of the acetate of the new base; CsH,)N2.C,H,O,2. This salt is 
crystallisable from alcohol in fine stellate needles, readily soluble in 
water and alcohol, scarcely soluble in ether, and melting at 192°—193°. 
The hydrochloride and sulphate form crystalline masses when their 
syrupy, concentrated solutions are kept over sulphuric acid. 

The free base forms oily drops, becoming solid on standing, when 
the salts are warmed with potash ; it forms small plates readily soluble 
in alcohol and ether, in warm water, and in dilute potash; the fused 
mass concretes to a crystalline mass; it cannot be sublimed un- 
changed, and in contact with potash evolves ammonia to a small 
extent. 

The hydrochloride of this salt stands to benzyl cyanide and sal- 
ammoniac in the same relation as guanidine to cyanamide and sal- 
ammoniac, and may possibly be synthesized by the union of these 
materials. When aniline is employed instead of ammonia, a crystal- 
line body is formed, apparently the monophenylated «-toluic acedia- 
mine. 


C. R. A. W. 


Opianine. By O. Hussz (Liebig’s Annalen, clxxviii, 241—243). 


EnGuer obtained from Egyptian opium an alkaloid which he considered 
to be narcotine, but which Hinterberger has named opianine. Ander- 
son considers that opianine differs from narcotine by the hypothetical 
group of opianyl hydride, whereas others find no difference. To clear 
up these questions, opianine was examined, and it was found to crys- 
tallise in colourless prisms, but differing in form from those of pure 
narcotine ; this difference, however, disappeared when “ opianine was 

282 
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crystallised from strong alcohol. No difference was remarked in the 
behaviour of either base with strong sulphuric acid, or towards po- 
larised light: their melting points were also the same, namely, 176°. 
The analytical numbers are identical, so that the only conclusion 
to be drawn is, that the opianine examined by Hinterberger was merely 
impure narcotine. 
E. W. P. 


Quinicine and Cinchonicine. 
By O. Hesse (Liebig’s Annalen, clxxviii, 244—266). 


As to whether the amorphous basic substances in cinchona barks are 
isomeric with quinicine or not, has been a matter of great uncertainty ; 
the above bases have, therefore, been experimented on, so as to settle 
the question as to whether they can both be present together in the 
amorphous basic substances found in the bark. 

For the preparation of quinicine, acid quinine sulphate, which loses 
water at 100°, was dried, powdered, and heated to 135°; being then 
molten it changed without further alteration into the isomeric acid 
quinicine sulphate. Acid cinchonine sulphate produces a like result. 
The quinicine was purified by crystallising from chloroform the 
neutral sulphate produced by the addition of ammonia to the acid salt. 
It is perhaps better to separate the alkaloid by means of excess of 
ammonia, and to form the neutral oxalate, which may be crystallised first 
from chloroform, and then from alcohol. If then the oxalate be decom- 
posed by sudium hydrate, and the yellowish amorphous mass dissolved 
in ether, and dried with great care (as it persistently retains ether 
and water) it is found to have (when dried at 62°) the formula 
CoH»N.O., and not to be a hydrate with 1 mol. aq., as Howard con- 
siders. Quinicine melts at about 60°, assuming a reddish-brown colour, 
which becomes darker at 100°; at 130°—140° it appears like quin- 
oidine, being changed to a red substance, which masks many of its 
quinicine properties, as well as hindering the formation of the crys- 
tallisable oxalate. 

Quinicine tastes bitter; in alcoholic solutions it exhibits an alkaline 
reaction, and absorbs carbonic anhydride from the air: its alcoholic 
solution is coloured green by chlorine-water and excess of ammonia, 
but of lesser intensity than a similar solution of quinine or cinchinine ; 
but it is distinguished from these two by yielding in a dilute hydro- 
chloric acid solution a white amorphous precipitate with Labarraque’s 
solution: chloride of lime also yields a similar precipitate. If the solu- 
tion be very acid, a precipitation takes place only after a portion of 
the acid has been neutralised by the reagent: ammonia then colours 
it yellowish-green. Reaction also takes place in cold nitric acid solu- 
tion, but if the solution be warmed, red fumes are given off, and no 
precipitation takes place. The sulphuric acid solution is yellow, and 
shows no fluorescence. This alkaloid can be separated from the 
accompanying alkaloids by addition of ammonia to its solutions, when 
the ammonia salt thus formed dissolves the separated alkaloid. Qui- 
nicine forms crystallisable salts with acids (which are described at 
length) as well as double salts with mercury, gold, and platinum. 
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Cinchonicine is prepared in the same manner as quinicine, by heat- 
ing the acid cinchonidine sulphate to 130°; cinchonine also by heating 
to 130° is transformed into cinchonicine; from the oxalate the base 
was obtained pure, and yielded on analysis numbers answering to the 
formula CHN2O: it has, therefore, the same composition as cincho- 
nine and cinchonidine, and forms no hydrate in the free state: its 
appearance is that of a slightly yellow viscous mass, becoming more 
liquid at 50°, and brown at 80°. Its alcoholic solution tastes bitter, 
and reacts strongly alkaline: chlorine and ammonia do not colour it, 
but a white precipitate, not coloured by ammonia, is formed with 
chloride of lime or Labarraque’s reagent, whereas cinchonine and 
cinchonidine produce no precipitate. By concentrated nitric acid 
it is decomposed, but yields with a sulphuric acid solution of potas- 
sium permanganate, a resinous substance which is not cinchotenine, but 
appears to be identical with Marchand’s cinchonetine. It is more 
soluble in water, is not altered by boiling with dilute sulphuric acid, 
and resembles quinicine in its behaviour when ammonia is added to 
its salts. Its salts and their analyses are also given. 


Behaviour of the Solutions of Quinicine and Cinchonicine to Polarised 
Light.—Quinicine and cinchonicine turn the plane of polarisation to the 
right, but less strongly than conchinine as compared with cinchonine. 
Pasteur is of opinion that the last-named bases contain two optically 
active atomic groups, one of which is feebly, the other strongly dextro- 
gyrate, and that in quinine and cinchonidine the latter group is replaced 
by another which is levogyrate. The first action of heat is to alter the 
relative positions of the atoms in these groups, in such a manner as to 
render them optically inactive, in consequence of which the newly- 
formed molecule turns the plane of polarisation only slightly to the 
right or to the left. Howard suggests that the rotatory powers of 
these transformation-products are probably equal to the arithmetical 
means of the rotatory powers of the original substances. 

To test the validity of these views, Hesse has made a number of 
observations on the rotatory power of the several bases, the results of 
which are given in the following table. The temperature of experi- 
ment was in all cases 15° C.; the angles of rotation relate to the 
Fraunhofer line D :— 


Quinicine........ a= + 21°83° 

EEE a = — 278°81° }av.mean = + 21°88.° 
Conchinine...... a= + 322°58° 

Cinchonicine .... a = + 32°52° 

Cinchonine .... @= + 25078 baw. mean == + 41°7°. 
Cinchonidine .... « = — 175°38° 


From these results it appears that the actual rotatory powers of 
quinicine and cinchonicine differ considerably from the arithmetical 
means of those of the original substances, and consequently that 


Howard’s hypothesis is not borne out by fact. 
E. W. P. 
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On the Quinine Salts of Salicylic Acid and Phenol. By 
Juuius Josst (N. Rep. Pharm., xxiv, 193—195). 


Ir is stated by Schering (Brezlauer Pharm. Zeitung, 1875) that qui- 
nine forms with salicylic acid a salt which is insoluble in water, soluble 
in alcohol, but not crystallisable. If, however, a solution of quinine 
hydrochloride in cold water be added to ammonium salicylate, a curdy 
precipitate of quinine salicylate forms, which crystallises from alcohol 
in concentric groups of prisms: these are free from water, and have 
the formula CoH»N2O0..C;H,O3. 

Quinine phenate crystallises, as well from water as from alcohol in deli- 
cate needle-shaped crystals having the composition a 


On the Active Constituent of Ergot of Rye. 
By R. Bucunetm (Arch. Pharm. [3], vii, 32—39). 


AccorpDING to the author’s experiments, the active constituent of ergot 
(ergotin) is a body closely resembling animal gelatin. It is easily 
soluble in cold water, and is therefore contained in the cold aqueous 
infusion of ergot. Like gelatin it gives precipitates with phenylsul- 


 phuric acid, tannic acid, and chlorine. It cannot, however, be com- 


pletely precipitated by tannic acid. It is formed by the action of the 
mycelium of a fungus on the gluten of rye, by which action the gluten 
undergoes a series of transformations, terminating in its conversion 
into leucine, ammonia, and trimethylamine. The decomposition of 
gluten under the influence of the fungus is, therefore, analogous to 
the puirefaction of albumin. In both cases albuminous substances 
undergo a series of transformations different from that which occurs 
in the healthy animal organism, and the products formed have, in 
consequence, different properties. The end-products, however, are the 
same in both series. LErgotin, therefore, belongs to the class of putrid 
products, and the author thinks it may be possible to obtain from 
other sources, as for instance putrid blood, a body having similar 
properties. 


J. R. 


Aromatic Arsenic Compounds. By A. Micuaz.tis 
(Deut. Chem. Ges. Ber., viii, 1316). 


WHEN mercury phenylide, Hg(C,H;)., is heated with excess of arseni- 
ous chloride to 170° in sealed tubes, the liquid turns black and 
speedily deposits a crystalline body, which is easily separated. The 
liquid is resolved by fractional distillation into unaltered arsenious 
chloride, arsenphenyl chloride, and a white solid substance insoluble in 
water. 

Arsenpheny] chloride, AsCl,C,H;, is a colourless, very dense, highly 
refractive liquid, of faint unpleasant odour. It is decomposed with 
difficulty by water, easily by alkalis, and by nitric acid, evolving 
red fumes. With chlorine it forms a liquid addition-product, which 
is decomposed by water with violent hissing: with a small quantity 
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of water the whole solidifies on cooling, the acid C;H;AsO(OH), being 
doubtless produced. 

The white solid substance has not been examined. It is probably 
arsendiphenyl chloride. The crystalline body deposited in the sealed 
tubes gives up to water a mercury-compound which may be mercuric 
chloride, formed thus: 


Hg(C.H;)2 + 2AsCl, —— HgCl, + 2AsCl,0,H;. 
J. R. 


Solubility of Bitter Almond Oil. By F. A. Fiiicxicsur 
(Arch. Pharm. [3], vii, 103). 
Oi of bitter almonds is generally stated to be soluble in 30 parts of 
water. This statement the author finds to be incorrect, for the solu- 
tion is incomplete even in 300 parts of hot or cold water, whether the 
oil employed is the ordinary or the pure oil. 
E. N. 


On the Balsam of Liquidambar Styraciflua. By W. L. Harrison 
(Arch. Pharm. [3], vi, 541—544). 


Tuis balsam is obtained from the Liquidambar styraciflua, a tree be- 
longing to the order Hamamelaceew, sub-order Balsamifere (Gray), 
and is found in the United States of America, particularly in the 
south. The rough bark of this tree is slit, and the balsam collected as 


it flows out. The balsam has at first a yellow colour and a thick 
syrupy consistence; eventually the colour darkens, and there remains 
a hard mass having a pleasant aromatic odour, and soluble in alcohol, 
ether, chloroform, and fatty oils. The alcoholic solution has an 
acid reaction. In order to examine this balsam more thoroughly, it 
was distilled with « solution of sodium carbonate until oil ceased 
coming over. The resinous residue in the retort was filtered, the 
filtrate treated with sulphuric acid in excess, and the resulting copious 
yellowish precipitate thrown on a filter, washed, dried, and afterwards 
heated with petroleum-benzin, by which means all was dissolved 
except a small quantity of a brown resin. This solution deposits small 
complete crystals of cinnamic acid, which apparently constitutes about 
53 per cent. of the pure balsam. The resin was treated again with 
petroleum-benzin and allowed to cool, when a yellowish-white oily 
mass was deposited, which in the course of a few weeks became par- 
tially crystalline, and proved to be styracin. The ethereal oil, styrol, 
or cinnamene, is found in the distillate, and appears to be identical 
with that obtained from storax. It is a colourless hydrocarbon, with 
a peculiar aromatic balsamic odour and burning taste. It is only 
slightly soluble in water, easily soluble in alcohol, ether, and fatty oils. 
Nitric acid converts it into a reddish resinous mass, having a smell 
like turpentine. From the results obtained it is evident that Liquid- 


ambar styraciflua and Liquidambar orientale are very closely related. 
A. B. 
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Constituents of Liquid Storax. By W. MILER 
(N. Rep. Pharm., xxiv, 1—39). 


DETAILED accounts are given of the methods by which styrol (cinna- 
mene), styracin, and cinnamic acid were separated from storax. 

A substance was obtained from the crude styracin, which, on 
saponification with potash, yielded a product to which the formula 
CrHy,0sK is assigned. 

The action of bromine upon an ethereal solution of styracin re- 
sulted in the formation of a body which crystallised from hot 
alcohol in small colourless tables belonging to the monoclinic 
system. To this substance the formula C,;Hi.Br.O, is given, and a 
number of experiments are adduced to show that it has the consti- 
tution 


By the action of sodium-hydrogen sulphite upon styrol, a sulpho- 
compound is produced, which has the formula 


C,H; C,H; 


| 
CHSO;,Na orperhaps CH; 


| 
CH; CH,SO;Na 


This action of acid sodium sulphite upon styrol appears to vary 
according as the styrol is obtained from liquid storax, from cinnamic 
acid, or from metastyrol. 


M. M. P. M. 


The Resin of the Larch Agaric. By E. Masina 
(Arch. Pharm. [3], vi, 111—125). 


Tue author sums up the results of his investigations as follows :— 
(1.) The mixture of resins which is obtained from the Larch 
agaric by extraction with alcohol of 95 per cent., contains at least 
four different resins. The yellowish-white part, which dissolves with 
difficulty in cold alcohol, may be separated by digestion with chloro- 
form into two different constituents, (a@.) The part which is in- 
soluble in chloroform has the composition #(C,,H,,0,). It melts at 
125°, and its solubility in alcohol of 95 per cent. at 14° = 1 : 303°8. 
(8.) The part which dissolves in chloroform has the composition 
#(CsH,O). It melts at 90°, and dissolves in alcohol in proportion of 
1 to 130. The red mass, which dissolves easily in alcohol, has the 
percentage comvosition C 69°16, H 9°44, O 21°40. The difference in 
composition between the original red mixture of resins and the part 
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of it which is soluble in water proves that the part which is soluble 
in alcohol also contains at least two different substances. The con- 
stituent which dissolves in water contains C 61°91, H 8°11, O 29°98. 
Its solubility in alcohol = 1 : 58°8, in distilled water 1 : 590. 

(2.) A chemical change seems to be brought about in the resinous 
mixture by continued boiling with milk of lime. The precipitate 
thrown down by hydrochloric acid from the filtrate can be separated 
by digestion with chloroform into two different substances. The part 
insoluble in chloroform has the formula #(C3,H,;0,). It dissolves in 
165 parts of alcohol. The constituent which is soluble in chloroform 
has the composition «(C;;5H,.0,), and dissolves in 47°8 parts of alcohol. 
Both of these bodies contain more carbon than the “ white resin”’ of 
the agaric. On the contrary, the red residue on the filter, which can 
be separated from the calcium hydrate by hydrochloric acid, and does 
not pass into the solution, contains a smaller amount of carbon than 
the “red resin ” of the agaric. 

(3.) The “white resin ” of the agaric is tasteless. The red resin is, 
even after the most careful purification, intensely bitter, and is the 
chief cause of the bitter taste of the agaric. 

(4.) The resin of the Larch agaric contains no constituent which 
can be converted into sugar by treatment with dilute acid. 

(5.) Umbelliferone occurs among the products of dry distillation of 
the resin of the agaric. 

(6.) The resin of the Larch agaric offers considerable resistance to 
the action of concentrated nitric acid. Among the products of the 
action of this acid aided by heat on the mixture of resins, are found 
picric acid and succinic acid. 


G. T. A. 


A New Constituent of Ivy (Hedera Helix). By A. HartsEn 
(Arch. Pharm. [3], vi, 299, 301). 


Two acids have already been found in ivy, viz., hederic acid and hedera- 
tannic acid. The bitter substance, supposed to be an alkaloid, and 
named hederine, is, according to the authors, merely hederatannic acid. 
In the preparation of chlorophyll from ivy the author met with an 
acid which is precipitated from the solution in svda by addition of 
common salt, and which he regarded as belonging to the fatty series. 
The acid is prepared by exhausting the ivy leaves with alcohol of 
85°9°, and allowing them to remain in contact for 24 hours. The 
alcohol is distilled off till the solution begins to froth. On cooling, a 
thick flocky precipitate, or even a thick mass, is formed. The filtrate 
contains hederatannic acid, and the residue the new substance mixed 
with fat and chlorophyll. The residue is washed with water, dried, 
and dissolved in boiling alcohol, from which it is deposited on evapo- 
ration in granules composed of microscopic plates. It is washed with 
benzene to remove chlorophyl and fat, again washed with water, and 
recrystallised from alcohol, with addition of animal charcoal if necessary. 

The new substance forms a light powder, sparingly soluble in cold 
water, ether, and benzene, but dissolves easily in boiling alcohol. On 
boiling it with water a froth forms. It differs from saponin by its 
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sparing solubility in water, and does not appear to be poisonous. It 
is either saponified or decomposed by potash or soda. It is con- 
tained chiefly in old ivy leaves. It gave on combustion C 63:44 per 
cent., H 10°40 per cent. When it is boiled with dilute sulphuric acid, 
33°38 per cent. is transformed into sugar, and the residue contaius 
68°83 per cent. C, and 11°97 H. It turns brown at 210° without 


fusing. 
W. R. 


Urn Resin. 
By Hostmann and Fiicxicer (Arch. Pharm. [3], vii, 1—7). 


Pagan burial places, more especially the urn deposits of the’ first 
century in north-western Germany, frequently contain, amongst other 
things, a peculiar dull resinous substance, which generally occurs in 
irregular knobs 2—6 cm. in diameter. When ignited it burns with a 
smoky flame, emitting a balsamic or benzoin-like odour. It is opaque, 

- sometimes loose and porous, sometimes more dense and hard, and 
varies in colour from yellow to dark brown. When first placed in the 
urns, it must have had the consistence of ordinary yellow wax, since 
it presents the appearance of having been kneaded in the fingers, and 
occasionally shows tooth-marks and impressions of ornaments. The 
same resin has been found in graves in Switzerland, various parts of 
Germany, Sweden, Norway, Holland, and England; also in a Roman 
stone coffin of the second century at Nyniwegen. 

The powdered resin cakes together at 100° without melting. It 
leaves when burnt about 1°6 p. c. of alkaline ash, containing manga- 
nese. It is but slightly soluble in petroleum spirit or ordinary alcohol, 
but dissolves more freely in carbon bisulphide, and especially in ether, 
which takes up about 60 p.c. The solutions are dark brown, and 
exhibit a greenish-brown fluorescence. The resin dissolved by ether 
is black-brown, not acid, and has a faint aromatic smell when warmed. 
It does not colour strong hydrochloric acid. It contains 72°77 p.c. of 
carbon, 9°26 of hydrogen, and 17°97 of oxygen. When submitted to 
dry distillation it yields a heavy brown oil, which when boiled with 
water gives a solution exhibiting the properties of pyrocatechin. 
Fliickiger concludes that urn resin is not identical with any resin 
now in use. 


J. R. 


The Chemical Composition of Elemi. By Pu. Puesus 
(N. Rep. Pharm., xxiv, 220—231). 


Arter describing the introduction of a similar substance into Europe 
in 1820, the author goes on to state that it was carefully examined by 
Baup, who found that, besides an essential oil, it consisted chiefly of 
some resinous substances soluble in water, but differing from one 
another in their solubility in alcohol. These he named Bryoidin, 
Breidin, and Amyrin. The distinctions between the two former are, 
however, so slight that the author regards them as probably identical. 

With the view of corroborating the accuracy of Baup’s statements, 
he obtained some of the substance to experiment on, and he found 


i 
ee. 
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these statements were correct, viz., that bryoidine melts between 135° 
to 136°, and sublimes easily on further heating. The crystals are 
anhydrous, and readily soluble in alcohol, chloroform, ether, acetic 
acid, glycerin, and essential oil of elemi, their solubility not being 
increased either by alkalis or by acids. Cold concentrated sulphuric 
acid produced, on warming, a red tinge. On analysis these crystals 
gave the formula C.9H 3.03. 
The composition of elemi may therefore be described as— 


pO ES ey eee Cy His 
Crystallisable resin (amyrin or elemi) .... 2(CiHis).H.O 
Amorphous resin .....eee sees cess eeeees 2(CiHis).2H,U 
Bryoidin errr TT eee TL CLL LL 2 (Cris) .3H,O 

T. P. W. 


Distillation of Colophony. By G. Bruy.tanps 
(Deut. Chem. Ges. Ber., viii, 1463—1465). 


Wuew colophony is distilled with quicklime it yields ethene, propene, 
amylene, acetone, and the compound C;H,,0, boiling at 90°—95°. 
C. S. 


Researches on the Eucalyptus Globulus. By F. A. py Harrzen 
(Compt. rend., lxxxi, 1248—1249). 


Wuar is usually known as the “resin” of the Eucalyptus is the 
brown residue obtained after distilling the alcoholic tincture of the 
leaves; this, according to the author, contains tannin and several 
fatty substances: if it, ¢.e., the “resin,” be dissolved in a sufficient 
quantity of absolute alcohol, acetate of lead added, and just sufficient 
ammonia to prevent it having an acid reaction, the tannin will be 
precipitated, the other matters remaining in solution. On distilling 
the filtrate, after passing hydrogen sulphide through it to ensure the 
complete precipitation of the lead, a curious granular body is left 
behind containing a little wax; this is soluble in alcohol, ether, and 
benzene, but insoluble in acetic acid; on the addition of concentrated 
sulphuric acid it dissolves, and on further addition of water gives a 
beautiful carmine. - If ether be then cautiously added, a precipitate 
falls and the liquid assumes a purple hue; water causes a brown 
powder to form and the liquid is decolorised. On neutralising with 
calcium carbonate, a brown powder forms, which redissolves in sul- 
phuric acid with a purple colour. 

The author proposes to make these bodies the subject of further 
study. 

a. Bs We 


Beech Wax. By F. A. Friicxicer (Arch. Pharm. [3], vii, 8). 


On the bark of beech trees there occurs a greyish film, formed by 
insects, fatty to the touch, and consisting, as shown by the micro- 
scope, of fine threads, which are easily broken up. The substance 
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composing it is scarcely acted on by water. It gives up to. boiling 
carbon bisulphide about one-third of its weight of a wax crystallising 
in white lamin, melting at 81°—82°, and having the composition of 
cerotic acid, C2,H,O,. The wax, however, when dissolved in alcohol, 
does not redden litmus, as does cerotic acid, nor is it attacked by 
prolonged boiling with aqueous or alcoholic potash. 


J. R. 


Action of Carbon Disulphide on Benzoin, Tolu-balsam Resins, 
and Gum-resins. By M. Guicuarp (Arch. Pharm. [3], v, 537 
—538). 

Carson disulphide dissolves benzoic and cinnamic acids from benzoin, 

thereby proving the presence of the acids as free. From tolu-balsam 

cinnamic acid is also obtained. The ordinary resins are easily soluble 
in carbon disulphide, and may therefore by its means be purified. 

Gum-resins are partially soluble, the residue forming a milky emulsion 

with water. 

E. W. P. 


On the Fatty Matter of the Seed of the Oil-tree of China. 
By S. Crozz (Compt. rend., lxxxi, 469—472). 


Eleococca vernicia, Tong-Yeou, or the oil-tree of China, is one of the 
Euphorbiacee. Its fruit is a capsule containing several large seeds 
with tough coat. : 

By strong pressure in the cold about 35 per cent. of their weight of 
a slightly fluid, colourless, inodorous oil is extracted. Its sp. gr. at 
15° is ‘9362; it does not crystallise or become opaque at + 18°. Ether 
extracts 41 per cent. of the same oil. 

If pure bisulphide of carbon be used as solvent, and evaporated at 
100°, the fatty matter solidifies on cooling to a mass in which are 
disseminated rounded agglomerations having a distinct crystalline 
structure. It melts at 34°. 

If the liquid oil be heated to 200° in contact with air, it suddenly 
solidifies to a transparent non-adhesive jelly. It is scarcely soluble in 
ether or bisulphide of carbon, and cannot be produced by heat in the 
absence of oxygen. 

The liquid oil obtained by pressure also solidifies on exposure to 
light out of contact with air. Insolation for two days sufficed in one 
instance, and violet light was found to have the same effect as white 
light, but in a yellow glass the oil was still liquid at the end of ten 
days. A film of this oil dries more rapidly than any other oil. 

It is saponified by alcoholic potash, and from the product phosphoric 
acid liberates the fatty acid. By saponification with litharge, a syrupy 
liquid resembling glycerin, but of a bitter unpleasant flavour, was 
obtained. The lead soap is fusible below 100°. 

M. L. 


ANNIVERSARY MEETING, 


March 30th, 1876. 
Professor Abel, President, in the Chair. 


The following Report was read by the President :— 


On the part of the Council I have the pleasure to submit to you a 
statement of the proceedings of the Society during the past 12 months, 
and of its position at the close of the 35th year which has now elapsed 
since its foundation. 

The number of Fellows composing the Society at the last anni- 
versary was 801; during the past year 103 Fellows have been elected 
and admitted; the Society has lost by deaths, removals, and resigna- 
tions 23 Fellows, so that it now numbers 881 Fellows, the increase in 
our number during the past year being 80, while that of the previous 
year was 68. 

The following tabular statement shows at a glance the present con- 
dition of the Society :— 


Number of Fellows (Anniversary) March 30th, 


Losses by death, removal, and withdrawal 


Present number of Fellows, March 30th,1876.... 
Increase 


The Society has lost during the past year one eminent Foreign 
member, Baron von Schrétter; the present number of Foreign 
Members is therefore 30. 

The Fellows deceased are: Thomas Jennings, Henry Lethe- 
by, Edward Meldrum, J. Middleton, S. W. Moore, General 
J. W. Reynolds, Dr. Robert Schenk, and William Smith. 


Thomas Jennings was born in Cork in the year 1805. 
From his father’s early teachings and his own tastes, chemistry had 
been his peculiar study, but other occupations prevented him from 
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devoting much time to chemical research and to mechanics, for both 
of which he had a special genius.. 

With high talents, a powerful mind, and original views, combined 
with great readiness in imparting information, he was recognised as 
one of the leading minds in the city and county; but a disinclination 
to write or push forward his ideas, chiefly caused by want of leisure, 
only made him the more anxious to see that all who came within his 
reach should have those advantages of which he so fully appreciated 
the benefit. 

A kind friend, a generous benefactor, he always forwarded the 
advancement of those whose tastes were directed to scientific pursuits. 

With enlightened views in advance of his time, he devoted himself 
to those practical sanitary requirements now universally considered 
indispensable. 

He was most active in endeavouring to procure a large supply of 
pure water for his native city, and though it was long before he could 
get its necessity recognised, and though other advocates had then 
come forward, he was always acknowledged as the earliest leader in 
the movement. 

Many other public objects he advanced, as well by his knowledge as 
by his sound common sense; and scientific men will easily recognise 
the impulse in provincial circles of a man universally respected, 
generous, and high-minded, who never held back his original views 
from those around him, and was always prepared with calm counsel 
and large-hearted generosity for all who needed such. 

He died unmarried in April, 1874, after an illness of some months. 


Henry Letheby was born at Plymouth, in the year 1817, and 
received his early education in that town. When young, however, circum- 
stances gave him a taste for chemistry, and he commenced his chemical 
studies in the laboratory of the Royal Cornwall Polytechnic Society, 
Falmouth, where he subsequently became assistant and delivered one 
or two courses of lectures. Having selected medicine as his profes- 
sion, he came to London in 1837 and entered at the Aldersgate School 
of Medicine, joining there the chemical class of Dr. Pereira. After 
gaining the chemical prize, he presently became assistant to Pereira, 
whom he eventually succeeded as lecturer on chemistry in the School 
of Medicine at the London Hospital. 

In an early period of his life Dr. Letheby devoted himself to the 
study of comparative anatomy, and he published several papers on 
anatomical and physiological subjects; most important amongst the 
former being an account of his dissection of the Gymnotus Electricus. 
Beautiful preparations, still in existence, attest his skill as a minute 
dissector. His appointment to the Chair of Chemistry at the London 
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Hospital led to his devoting himself chiefly to the profession of 
chemical science, and an early engagement as chemist to the Great 
Central Gas Company, then newly started, caused him to give most 
attention to gas chemistry and to the physical principles involved in 
the measurement of the illuminating power of gas; the invention of a 
modification of Bunsen’s photometer, and the introduction of a new 
Argand burner, now known as the Sugg-Letheby burner, are 
among the results of his labours in this direction. Dr. Letheby has 
since been largely identified with gas-matters, and at the time of his 
decease was chief gas examiner for the metropolis. 

His appointment, in succession to Dr. Simon, as medical officer of 
health to the Corporation of the City of London, led Dr. Letheby to 
give close attention to sanitary matters, and his acute powers of 
observation, combined with great lucidity of reasoning and exposition, 
soon placed him in a position of eminence as a sanitary authority. 
Though some of his views, especially with reference to water-analysis, 
have been contested, he has for several years past been regarded as one 
of the chief authorities on the subjects of gas and water. 

The Catalogue of the Royal Society includes a list of contributions 
to science made by Dr. Letheby, but of greater importance is the 
series of reports, annual and special, prepared by him during the time 
he was officer of health to the Corporation of London. Dr. Letheby 
died, after a brief illness, on March 28th, 1876. 


Edward Meldrum was born at Kirkcaldy, Fifeshire, in 1820, and 
received his early education there and at St. Andrews. While quite 
young he exhibited decided talent for the acquirement of chemical 
knowledge. He was associated with Mr. James Young in the early 
development of the valuable properties of paraffin and other products 
of the distillation of shale and coal-varieties, and he carried on, con- 
jointly with that gentleman and Mr. Binney, the Bathgate Works 
until the expiration of the Company’s patent in 1864. Not long after- 
wards Mr. Meldrum joined Mr. M‘Lagan and Mr. Simpson of 
Bruhar, in establishing the works of the Uphall Mineral Oil Com- 
pany. 

Mr. Meldrum was devotedly attached to chemical science, and 
contributed most importantly to the development of the paraffin and 
paraffin oil industry from the time of its earliest infancy. 


James Middleton was a native of Aberdeen, where he was born 
in or about the year 1808, and where he received his school and 
University education. In 1834 he arrived in Calcutta, with the view 
of joining the educational department of the Honourable East India 
Company’s service. For a short time he held a situation in 
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Drummond’s Academy there; soon afterwards he was appointed 
under master in the Hindoo College, and rapidly rose in that institu- 
tion until he became head master, during which time he was a con- 
tributor to the Journal of the Asiatic Society of Bengal. In 1841 
Mr. Middleton was appointed Principal of the Government College 
at Agra, which post he held during the remainder of his service in 
India, until the year 1856. In 1842 he was compelled by ill-health to 
return to Europe on furlough for two years, which were spent partly 
in travelling in the countries bordering on the Mediterranean, in the 
company of the late Dr. Hugh Falconer, but for the greater part in 
scientific studies. He especially devoted his attention to chemistry, 
in which his researches were guided by the late Professor Graham, 
at University College. In the course of these two years he also 
became acquainted with the late Baron Liebig, who took considerable 
interest in the work he was engaged upon. On his return to India, 
Mr. Middleton devoted himself to the formation, for the use and 
instruction of the students at the College, of a large scientific library, 
and of a valuable collection of scientitic apparatus, which were unfor- 
tunately destroyed during the mutiny, when the Sepoys set fire to the 
College buildings. He also took great interest, as well in the practice 
as in the theory of photographic chemistry. He was a Fellow of the 
Geologival Society of London, and contributed some papers to the 
Journal of that Society ; he was likewise a Fellow of the Zoological 
Society, and contributed papers to that Society. Im May, 1844, 
he read a very interesting paper ‘“ On Fluorine in recent and Fossil 
Bones, and the Sources from whence it is derived,” and again in May, 
1845, he read a paper upon a cobalt ore found in Western India. 
Mr. Middleton returned to this country with impaired health, from 
his long residence and his strenuous labours in India, and after a pro- 
tracted, though, happily, not very painful illness, he died on the 17th 
of April, 1875, leaving a widow and children to lament their loss. 


John William Reynolds was the son of Lieutenant-General 
Charles Reynolds, of the Bombay Establishment of the Honorable 
East India Company, who was also Surveyor-General of India. He 
was born on December 25th, 1820, and was educated at Eton, whence 
he joined the 11th Hussars, at Meerut in Bengal. On the return of 
the regiment to England he went to the Royal Military College, 
Sandhurst, and after the usual course of study, passed out of that 
institution with great distinction. About 1846 he went on half-pay 
for some years, and during this period he devoted much of his time to 
scientific pursuits, and especially to the study of chemistry. When 
he entered the Royal College of Chemistry, as one of the earlier of 
Dr. Hofmann’s pupils, he possessed a sound knowledge of physical 
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science, but had not been actually engaged in experimental pursuits, 
and like the majority of those who commence studies of this kind in 
later life, he at first experienced considerable difficulties, which, how- 
ever, he conquered by unfailing perseverance, becoming after a time a 
very skilful experimentalist, and thoroughly competent to undertake 
original research. The results of his labours in this direction are 
given in a paper published in Part III of the Quarterly Journal of the 
Society for 1851, “‘On Propylene, a new Carbohydrogen of the C,H, 
Series.” The value of the results of Reynolds’ researches will be 
best appreciated by recalling to mind the condition of organic chemistry 
at that time. The only term of the three-carbon series then known 
was propionic acid; the discovery of propylene was therefore an 
important step in the development of the theory of homology, and 
did not fail to attract considerable attention. The experiments de- 
scribed by Reynolds are very satisfactory, and the inferences drawn 
therefrom appear perfectly indisputable. The composition of the 
chlorine and bromine compounds of propylene is well established by 
the author, and it is interesting to note that at the conclusion of his 
paper he points out the relation which obtains between garlic oil and 
mustard oil, on the one hand, and his newly discovered bodies on the 
other. Captain Reynolds had intended to undertake the experi- 
mental demonstration of the correctness of his views, but he had to 
leave this task to others ; for, almost immediately after the publication 
of the paper just referred to, he was recalled to military duties, and 
soon received a staff appointment at the Horse Guards, from whence 
he went to Jamaica, also on the staff. He afterwards was quartered 
at Manchester, as Assistant Adjutant-General to the northern division 
of the Army, and finally attained the rank of major-general. He 
died at Coblentz, on July 28th, 1874, in his 54th year, of an insidious 
disease, which developed itself only a few months before his death. 


Dr. Robert Schenk was a native of Germany, but had resided 
in England for the past ten years. 

He studied first at Halle and Berlin, where he took his degree by 
examination, giving special attention to mathematics and physics ; 
subsequently at Heidelberg, under Bunsen and Carius, where he took 
up chemistry. 

On coming to England he was first engaged with Dr. Bernays, at 
the laboratory of St. Thomas’s Hospital, after which he worked at the 
London Institution with Messrs. Wanklyn and Chapman. Latterly 
he had been principally engaged in the teaching of science. 

Dr. Schenk became a Fellow of the Chemical Society in 1868. 

He published papers on “ Pugh’s Determination of Nitric Acid,” 
jointly with E. J. Chapman; “On the Synthesis of Caproic Acid,” 
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jointly with J. A. Wanklyn; “On the Amount of Heat required to 
raise Elementary Bodies from the Absolute Zero to their State of 
Fusion,” and “ On the Iron and Nickel Phosphides.”’ 

He was one of the abstractors for our Journal, and translated into 
German Professor Balfour Stewart’s Treatise on Physics; and the 
‘memoir of Michael Faraday, by Professor Gladstone, 

In consequence of ill health, he was obliged, a year or two before 
his death, to relinguish active work almost entirely, and to rely upon 
his pen. Yet he endeavoured within a brief interval before his final 
illness, to continue his researches on metallic phosphorus compounds. 
He died in September last, after a long illness, at the age of 37, leaving 
a widow and one son, lamented by those friends who knew his amiable 
and sterling character. 


William Smith was born in Glasgow, in 1849. After receiving 
an elementary education, he applied himself exclusively to the study 
of chemistry, for which science he evinced great aptitude at an early 
age. He entered the laboratory of Dr. Mc Hattie, of Glasgow, where 
he soon became principal assistant. After he had continued for about 
five years with Dr. Mc Hattie, Mr. Smith obtained an appointment 
as chemist to Messrs. Black and Sons, mineral oil manufacturers, of 
Airdrie. From that time he continued to be chiefly employed in the 
manufacture of paraffin oil. He was also employed for some time as 
analyst at the Tharsis Copper Company, and eventually he was 
appointed analyst to the Duke of Sutherland, but was obliged, after 
the lapse of about 12 months, to resign this appointment, on account 
of ill health. He died at Glasgow, on the 29th of April last, at the 
age of twenty-six. 


Anton Schrétter, Ritter von Kristelli, was born at Olmiitz, on 
the 26th November, 1802. He died April 15th, 1875. His father was 
an apothecary, of whom but little is known; his mother was the 
daughter of Carl von Kristelli, who, as Biirgermeister of Olmiitz, 
greatly distinguished himself during the siege of the town by the 
Prussians, in the seven years’ war. 

Schrétter received his early education in his native town, and pro- 
ceeded in 1822 to the University of Vienna, to study medicine, in 
accordance with his father’s wishes. He had already acquired con- 
siderable interest for experimental science, and had even fitted up 
laboratory in his parents’ home. Medicine, however, attracted him 
but little, his desire being to devote himself to mathematics and the 
natural sciences, and through the intervention of v. Ettingshausen, 
he obtained, in 1824, the permission of his friends to relinquish the 
study of medicine, and to follow his own inclinations. Fora time every 
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branch of science appears to have interested him, and all difficulties 
were rapidly mastered, but eventually, on the friendly advice of Mohs, 
the celebrated mineralogist, he determined upon devoting himself to 
physics and chemistry. At this time the difficulty of obtaining 
practical chemical knowledge in Austria was very great, but by the 
aid of Baron Smola he was enabled to study analytical chemistry in 
the laboratory of the artillery school, and a number of analyses of 
minerals published in Baumgartner and Ettingshausen’s 
Zeitschrift, were the fruits of his labours. In 1827 Schrétter 
became assistant in physics and mathematics, and in 1830 he was 
appointed professor of physics and chemistry, in the newly founded 
Technical Institute, in Gratz. He shortly afterwards obtained leave 
of absence for half a year, during which he visited the laboratories of 
Giessen, Berlin, Gottingen, Heidelberg, and Paris, and he appears to 
have remained sufficiently long with Liebig, not only to have learnt 
his methods of organic analysis, but to have established the composi- 
tion of veratric acid, discovered shortly before by Merck. On his 
return, the experience gained during his travels was utilised in fitting 
up his laboratory at Gratz. 

‘Schrétter remained in Gratz until 1843, when he accepted the 
Professorship of Chemical Technology at the Polytechnic School in 
Vienna, which he exchanged two years later for that of General 
Chemistry. He retained his Professorship until 1868, when he was 
appointed Chief Director of the Mint; but he withdrew into private 
life in 1874. 

Considering the difficulties under which he laboured, and that he 
was almost a self-taught chemist, the amount of original work which 
Schrétter accomplished is truly surprising. In the Royal Society’s 
catalogue, the titles of no less than sivty papers are attached to his 
name, but he will probably be best known and remembered in connec- 
tion with the amorphous modification of phosphorus. It had:long 
been known that phosphorus became red when exposed to light, and 
Berzelius had even declared that the red substance was an allotropic 
modification, and could be converted into ordinary phosphorus by heat ; 
but it was generally believed to be an oxide of phosphorus. In a 
communication read before the Vienna Academy, on the 9th December, 
1847, Schrétter shows, in the most conclusive manner, that the red 
substance is really an allotropic modification of phosphorus. <A current 
of dry carbonic anhydride, hydrogen, or nitrogen, was passed over 
phosphorus, which was placed in a bulb-tube, and dried by heating to 
over 100° in the current of gas; the ends of the tube were then her- 
metically sealed, and on exposing it to light the phosphorus became 
red, although no oxygen or moisture was present. Thus the then 
generally accepted view that the formation of the red substance was 
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due to the presence of air or moisture was completely disproved. The 
same result was obtained by heating the phosphorus to 215°—250°. 
The physical and chemical properties of amorphous phosphorus were 
described by Schr6étter in considerable detail, as well as the method 
of separating it from ordinary phosphorus by carbonic disulphide. 

In 1851 Schrétter determined the atomic weight of phosphorus 
by burning red phosphorus in a current of oxygen in a combustion 
tube; the phosphoric anhydride formed was re-sublimed in an atmo- 
sphere of oxygen, in order to oxidise any lower oxide. The number 
31:0274 was thus obtained, being the mean of 10 experiments, the 
lowest of which gave 30°9358, and the highest, 31:0588. Schrétter 
hence adopted the number 31. 

Schr6tter had indicated in his first paper the advantages to be 
derived from the employment of amorphous phosphorus in the manu- 
facture of matches. A large quantity of it manufactured by his pro- 
cess, by Albright, of Birmingham, and Coignet pére et fils, of 
Lyons, was shown at the Paris Exhibition, in 1855, and although 
Schroétter did not exhibit, he received'a medal of the first class, and 


' the Legion of Honour, so great was the interest excited by the dis- 


covery. 

In the following year the French Academy bestowed upon him the 
Montzon prize, awarded for scientific discoveries leading to sanitary 
improvement. It should be mentioned that Schrétter was one of 
the most active promoters of the Vienna “ Kaiserliche Akademie der 
Wissenschaften,” and one of the original 40 members. His paper on 
“ Amorphous Phosphorus,” was the first published in the Deukschriften 
of the Academy. He was General Secretary of the Academy from 
1850 until his death. 

Amongst the many papers published by Schrétter, those ‘On the 
Behaviour of the Metals and some of their Compounds to Ammonia at 
High Temperatures,” ‘“‘On the Sulphates of Chromium,” “On the 
Influence of Low Temperatures on Chemical Action,” and ‘“ On the 
Freezing of Water in Vacuo, and the Cold produced by the Evapora- 
tion of ice,’’ may also be briefly referred to. 

In the first of these he shows that Thénard’s statement, which had 
several times been disputed, that metals undergo a physical but no 
chemical alteration when heated in ammonia gas, is correct; and he 
describes compounds of copper and chromium with nitrogen formed 
by heating cupric oxide or chromic chloride in ammonia. The com- 
position of the copper-compound is said to be Cu;N; but since its 
discovery in 1837 it has not been again investigated. In the second 
paper he describes several new sulphates of chromium and ammonium, 
and sodium-chrome alum; he also discusses the changes undergone by 
various chromium salts when heated to 70°, and refers the conversion 
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of the green into the blue modification to the separation of water. In 
the paper on the influence of low temperatures on chemical action, he 
shows that potassium is not affected when placed in liquid nitrous 
oxide; and he states that chlorine liquefied by means of solid carbonic 
anhydride is without action on phosphorus aud antimony ; also, that 
pyrophoric iron does not inflame in oxygen, and that platinum black 
does not cause a mixture of oxygen and hydrogen to explode at this 
low temperature. According to Dumas, however, who is supported 
by Donny and Mareska, the energy with which chlorine acts upon 
phosphorus is not abated even when both are cooled to — 90° C. before 
they are brought into contact; but antimony is scarcely attacked by 
chlorine when it is placed in a tube surrounded by solid carbonic 
anhydride. 

In the last of the above-mentioned papers Schr6tter describes 
experiments made by placing water under the receiver of an air-pump, 
together with concentrated sulphuric acid or phosphoric anhydride. 
Using sulphuric acid, and quickly reducing the pressure to 4 mm., 
13 grms. of water at 14° were frozen within three minutes; when the 
pressure was reduced only to 18 mm. 13 to 15 grms. of water at 17° 
froze in about half an hour. When a thermometer having its bulb 
surrounded by a wet sponge was placed under the receiver, and the 
pressure reduced to 3 mm., the temperature sank after an hour 
to — 22°, after 2 hours to — 25°, and after 5 hours 42 minutes to 
— 34°, and remained at this temperature for several hours until almost 
the whole of the ice had evaporated. By enclosing the bulb in a 
compact coating of ice the temperature may be more rapidly depressed, 
and Schrétter points out that in this way it is possible to maintain 
substances at a very low temperature for a very considerable time. 


Before referring to the business which has been transacted at the 
Society’s meeting, I must congratulate the Fellows upon the very 
decided improvements which have been effected in the illumination, as 
well as in the comfort of our meeting room and of other rooms of the 
establishment, consequent upon important alterations in the character 
and arrangement of the gas-fittings. When I inform the Fellows that 
the improvements accomplished are the result of persevering experi- 
ments spontaneously undertaken by our much valued senior Secretary, 
Mr. W. H. Perkin, and that he has most unostentatiously defrayed 
the by no means inconsiderable outlay incurred in frequent alterations 
and the provision of new fittings, I feel confident that they will desire 
a hearty expression of thanks to be conveyed to Mr. Perkin for this 
practical proof of his interest in the welfare of the Society and the 
well-being of its Fellows. 
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At the last anniversary it was reported to you that the number of 
communications made to the Society during the previous year (65) 
was the largest that had been received in any year since its forma- 
tion. It is gratifying to find that during the past year that number 
has been exceeded by one. The following are the titles of the com- 
munications in the order in which they were received :— 


I. ‘ Researches on the Action of the Copper-zinc Couple on Organic 
Bodies. Part VIII. On Chloroform, Bromoform, and Iodo- 
form:” by J. H. Gladstone and Alfred Tribe. 

Il. “On the Action of Ammonia and Sulphuretted Hydrogen on 
the Fulminates:” by A. W. Hofmann. 

III. “A Lecture Experiment to show that when Chlorine displaces 
Oxygen, one volume of the latter is liberated for every two 
of Chlorine absorbed :” by A. W. Hofmann. 

IV. “On the Action of Nitrosyl chloride on Organic Bodies. Part II. 
On Oil of Turpentine: ” by Dr. W. Tilden. 

V. “On Gases enclosed in Coals from the South Wales Basin, and 
the Gases Evolved by Blowers, and by Boring into the Coal 
itself:”” by J. W. Thomas. 

VI. “On Narcotine, Cotarnine, and Hydrocotarnine, Part 1:” by 
G. H. Beckett and C. R. A. Wright. 

VII. ‘“ Note on Isomeric Changes in the Phenol Series:” by H. E. 
Armstrong. 

VIII. “On Andrewsite and Chalkosiderite:” by Nevil Story- 
Maskelyne. 

IX. “An Examination of Methods for Effecting the Quantitative 
Separation of Iron Sesquioxide, Alumina, and Phosphoric 
Acid:” by W. Flight. 

X. “ On Sodium Ethylthiosulphate :’’ by W. Ramsay. 

XL. “Ona Milligrade Thermometric Scale:” by J. Williams. 

XII. ‘“*Ona New Method of Supporting Crucibles in Gas Furnaces :” 
by C. Griffin. 

XIII. ‘ Notes on Milk in Health and Disease: ” by A. H. Smee. 

XIV. “On Some Points in the Examination of Water by the 
Ammonia Method :” by W. Deering. 

XV. “On some Nova Scotian Triassic Trap Minerals:” by Pro- 
fessor How. 

XVI. “On the Effects of Pressure and of Cold on the Gaseous 
Products of the Distillation of Corbonaceous Shales :” by J. 
J. Coleman. 

XVII. “On the Agricultural Chemistry of the Tea Plantations of 
India:” by Dr. J. Campbell Brown. 

XVIII. “On the Structure and Composition of Pseudomorphic 
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Crystals having the Form of Orthoclase:” by J. A. 
Phillips. 

XIX. “On the Action of Chlorine on Pyrogallol:” by J. Sten- 
house and C. E. Groves. 

XX. “On some New Derivatives of Alizarin:”” by W. H. Perkin. 

XXI. “On Some Metallic Derivatives of Coumarin:” by R. 
Williamson. 

XXII. ‘‘Note on the Sulphate of Narceine, &ec.:” by C. R. A. 
Wright and G. H. Beckett. 

XXIII. “On the Action of the Organic Acids and their Anhydrides 
on the Natural Alkaloids :” by G. H. Beckett and C. R. A. 
Wright. 

XXIV. “On the Action of Dilute Mineral Acids on Bleaching 
Powder:” by Ferdinand Kopfer. 

XXV. “ Notes on the Chemistry of Tartaric and Citric Acids:” by 
R. Warington. 

XXVI.. “On the Action of Nitric Acid on Copper, Mercury, &c., 
especially in presence of Metallic Nitrates:” by J. J. 
Acworth. 

XXVII. “ Decomposition of Water by the Joimt Action of Alumi- 
nium and Aluminium Iodide, Bromide, and Chloride, 
including instanves of Reverse Action:” by J. H. Glad- 
stone and Alfred Tribe. 

XXVIII. ‘On Nitrosyl Bromide and on Sulphur Bromide:” by 
M. M. P. Muir. 

XXIX. “On Achrematite, a New Molybdo-arsenate of Lead from 
Mexico:” by J. W. Mallet. 

XXX. “On certain New Reactions of Tungsten :” by J. W. Mallet. 

XXXI. “On the Action of Chlorine on Acetamide:” by E. W. 
Prévost. 

XXXII. “On the Decomposition of Stearic Acid by Distillation 
under Pressure :” by G. Johnston. 

XXXII. “ Isomeric Terpenes and their Derivatives.” Part V: by 
C. R. A. Wright and G. H. Beckett. 

XXXIV. “On the Alkaloids contained in the Aconites.” Part I: 
by C. R. A. Wright and G. H. Beckett. 

XXXV. “A Simple Form of Gas-regulator for maintaining a Con- 
stant Temperature in Air-baths, Water-baths, Incubators, 
&c.:” by F. J. M. Page. 

XXXVI. “On the Fluorides of Arsenic, Phosphorus, and Iodine :” 
by R. W. McIvor. 

XXXVII. “ On the Iodides of Antimony :” by R. W. McIvor. 

XXXVIII. “On Tolylphenyl, a New Hydrocarbon:” by T. Car- 
nelley. 
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XXXIX. “On Ethylphenyl-acetylene :” by T. M. Morgan. 

XL. “On Narcotine, Cotarnine, and Hydrocotarnine.” Part II: 
by C. R. A. Wright and G. H. Beckett. 

XLI. “The presence of Liquid Carbon Dioxide in Mineral Cavi- 

ties: ’’ by W. Noel Hartley. 

XLII. “A Preliminary Notice on the Formation of Coumarins, 

Cinnamic, and other similar Acids:” by W. H. Perkin. 

XLIII. ‘On the Decomposition of Alcohol and its Homologues by 
the joint action of Aluminium and its Halogen-compounds :”’ 
by J. H. Gladstone and Alfred Tribe. 

XLIV. “Note on Incense Resin:” by J. Stenhouse and C. E. 
Groves. 

XLV. “On the Occurrence of Native Calcium Chloride at Guy’s 
Cliffe, Warwickshire: ” by J. Spiller. 

XLVI. “On certain sources of Error in the ultimate Analysis of 
Organic Substances containing Nitrogen:” by G. S. John- 


LIX. “On Narcotine, Cotarnine, and Hydrocotarnine, Part III:” 
| by G. H. Beckett and C. R. A. Wright. 
| L. “ Action of Potassic Sulphite on the Haloid Derivatives of 
| Phenol:” by H. E. Armstrong and G. Harrow. 
{ LI. “On the Sebates of the Alcoholic Series: ” by E. Neison. 
LIT. ‘‘On some Compounds of Ether with Metallic Chlorides : ” by 
| P. P. Bedson. 
| 
| 


iH} son. 

Hl XLVII. “ On certain Bismuth-compounds:” by M. M. Pattison 
} | Muir. 

i XLVIII. “On Bismuthiferous Tesseral Pyrites:” by W. Ram- 
i! say. 


LIII. Observations on variations in the composition of River 

| Waters:” by J. Andrews. 

i LIV. “Note on Sebate of Copper:’’ by E. Neison. 

LV. “Narcotine, Cotarnine, and Hydrocotarnine, Part IV. On 
Oxynarcotine, a new Opium Educt, and its relationships to 

1) Narcotine and Narceine:” by C. R. A. Wright and G. H. 

i Beckett. 

LVI. On a Method for estimating Bismuth volumetrically :’’ by 

M. M. Pattison Muir. 

LVII. “On Metachromism or Colour Change:”’ by W. Ackroyd. 

i LVIII. “On the Formation of Anthrapurpurin:” by W. H. 

Perkin. 

LIX. “ On Maltose:” by C. O. Sullivan. 

: LX. “ A Simple Form of Gas-regulator:” by T. Fletcher. 

LXI. “On High Melting Points, with special reference to those of 

i Metallic Salts:” by T. Carnelley. 
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LXII. “ Experiments with Crystallised Glycerin:” by Dr. van 
Hammel Roos. 

LXIII. “ Notes on the Fatty Acids, and on a Suggested Application 
of Photography:” by W. H. Fletcher. 

LXIV. “ On Stibine:” by F. Jones. 

LXV. “On the Use of Platinum in the Ultimate Analysis of Car- 
bon Compounds:” by Ferdinand Kopfer. 

LXVI. “The Action of the Organic Acids and their Anhydrides 
on the Natural Alkaloids, Part V:” by H. Beckett and 
C. R. A. Wright. 


In addition to these communications, a most interesting discourse 
has been delivered by Dr. Frankland, “On some Points in the 
Analysis of Potable Waters.” In the unusually animated discussion 
which this Lecture elicited, many points of interest and importance 
were communicated to the Society by speakers who have themselves 
devoted much attention to the subject of water analysis, and as, un- 
fortunately, the substance of discussions which take place at our 
meetings is not recorded in the Journal, it is to be hoped that Dr. 
Frankland’s Lecture will prove the means of speedily eliciting com- 
munications to the Society on this subject from others. 

The Preparation-room attached to the meeting-room has been 
furnished during the past year with the most necessary apparatus for 
the illustration of subjects brought before the meetings of the Society, 
and the Council trust that the Fellows will not be slow to avail them- 
selves of the means which now exist for enhancing the interest of 
these meetings by experimental demonstrations, when these can be 
instructively applied to the elucidation of communications. It is pro- 
posed to render the preparation-room more complete during next year, 
but the Council cannot but hope that donations in the shape of the 
more costly apparatus which it is desirable the Society should possess, 
will be made from time to time by Fellows, in emulation of the 
example set by Dr. Longstaff and Dr. Frankland, the former 
having presented to the Society a Balance and the latter a Sprengel 
pump with the necessary mercury. 

In recording the gratitude of the Society to those Gentlemen, the 
name of another Fellow, Mr. James Duncan, must be included 
among the recipients of our thanks, for his gift of a very interesting 
and valuable bust of one of our most highly-esteemed Fellows and 
Past Presidents, Professor Hofmann, the presentation of which, so 
soon after the Society had the pleasure of welcoming Dr. Hofmann 
as Faraday Lecturer, has been peculiarly appropriate. It is to be 
hoped that this handsome gift of Mr. Duncan’s and the excellent 
photograph of the late Dr. Anderson, presented by his widow, will 
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not long remain the only monumental records of this kind possessed by 
the Society, of eminent workers in chemical science, past and living. 

The Faraday Lecture, ‘‘On the Life and Works of Liebig,” which 
was delivered by Professor Hofmann shortly before the last anniver- 
sary, has recently been published, and we have great reason to con- 
gratulate ourselves on having the pages of our Journal enriched by 
that most complete and eloquent record of the life and labours of one 
of the most illustrious of Faraday’s cotemporaries. 

This reference to the Journal leads me to direct the attention of the 
Society to the present condition of this work, of which we may justly 
say, with pride, that it now occupies a very prominent position among 
the most valuable scientific publications of the present day. Since 
the important step was taken, five years ago, of increasing the value 
of the Journal to the Fellows and the chemical world generally, by 
including in it abstracts of chemical papers published at home and 
abroad, the size of the year’s Journal has increased to dimensions 
somewhat inconvenient for those of a single volume. In 1870 the 
Journal numbered 440 pages, while since that year the number of its 
pages has ranged from 1204 to 1404 (in the last year). But, even 
with this great expansion of the Journal, it has been impossible to 
keep pace, in the publication of Abstracts, with the appearance of 
Chemical Papers in Foreign Journals, and'this has been especially the 
case of late, in consequence of the increased space which has to be 
devoted in the Journal to the original communications made to the 
Society. 

Although the latter can only be a subject for congratulation, it is 
obvious that, as the chief value, to British workers in chemistry, of 
the Abstracts of Foreign Papers lies in their speedy publication, the 
importance which the Journal has acquired cannot be maintained, 
except by keeping pace, in that part devoted to Abstracts, with Con- 
tinental publications. 

The Editor of the Journal, Mr. Watts (whose indefatigable zeal in 
the interests of the Society cannot be too warmly extolled), has repre- 
sented to the Council that, to keep the publication of Abstracts up to 
the day, necessitates a considerable permanent increase in the size of 
the Journal, the probable number of pages required to compose the 
year’s publication, inclnsive of the Index, being about 1600. Feeling 
convinced that there must be unanimity of opinion in the Society with 
respect to the importance of maintaining, and, if pvssible, increasing, 
the usefulness of the Journal, your Council did not hesitate to sanction 
this most desirable increase in its size, and, taking into consideration 
the very obviously inconvenient dimensions even of the recent annual 
volumes, they decided that in future two volumes should be published 


annually. 
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This permanent increase in the size of the Journal involves, how- 
ever, a considerable addition to the annual cost of its publication 
(which, with the necessarily increased editorial expenses, cannot be 
estimated at less than £300). ‘This circumstance, added to the fact 
that with the present year terminates the extra income which the 
Society has derived,- during the last five years, from the Journal 
Guarantee Fund, and from a Grant from the British Association 
towards defraying the cost of publication of Abstracts of Foreign 
Papers, has necessitated a careful consideration, by the Council, of the 
present income and expenditure of the Society. 

Your late President, in the statement which he submitted to you at 
the last Anniversary, pointed out that, during the past few years, the 
income of the Society has increased pretty regularly at the rate of 
about £100 annually. Last year it amounted to £1,819, having in the 
previous year amounted to £1,693. This year the Treasurer’s balance- 
sheet shows it to amount to £2,300, which is an increase of about 
£500 upon last year’s amount. ‘This very considerable extra-incre- 
ment must, however, be described as in great measure one of acci- 
dental character, consequent partly upon the payment of an unusually 
large number of Life-compositions (which give an increase of £280 
over the amount of that item alone in last year’s balance-sheet), and 
partly upon the more than usually successful restlts of the activity of 
our Collector, especially in the matter of back subscriptions. Although 
we cannot expect the rate of increase in income experienced by the 
Society this year to be maintained, it may be confidently hoped that 
in future the average annual increment will decidedly exceed that of 
the last few years, even without any further modification of our 
ordinary resources than that resulting from a maintenance of the 
steady increase in the number of our members which we have ex- 
perienced during the last few years. 

It was also shown in last year’s statement that the ordinary working 
expenses of the Society had increased considerably and somewhat 
irregularly during the same time, this being chiefly due to the increased 
expenses consequent upon our occupation of the existing premises pro- 
vided for us by Government, to the extension of our Library, and the 
publication of an enlarged Journal. Prior to 1871, the cost of publica- 
tion of the Journal amounted to about £380 annually; in the last 
three years the annual expenses connected with it have amounted to 
about £1,170. The cost of the Journal has, it need scarcely be stated, 
been met in part, during the past five years, by the special contribu- 
tions of Fellows, amounting on an average to about £250 annually, 
and by the annual grant of £100 from the funds of the British Asso- 
ciation. When first the extra contributions to the funds of the Society 
were sought, five years ago, it was predicted by the distinguished 
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Past-President, to whom the Society is indebted for the suggestion of 
placing the Journal upon its present footing, that, at the termination 
of the limit fixed for the guarantee-subscription, the ordinary funds 
of the Society would be adequate to defray the extra expenditure 
involved in securing this important benefit to its Fellows. That this 
prediction has actually been verified must be a source of great gratifi- 
cation to the Fellows of the Society. 

A careful examination into the present working expenses of the 
Society shows that the income which, at present, decidedly exceeds 
£2,000 (making due allowance for the accidentally high figures of 
certain regular items of income during the past year), amply suffices* 
to meet all the ordinary working expenses, including the total present 
expenditure upon the Journal, and an outlay upon the Library, which, 
though moderate, is more in proportion to the importance of this most 
indispensable auxiliary to the attainment of the Society’s main object— 
the promotion of chemical research—than it was in former years. 

Although, however, the relation of the present expenditure to the 
ordinary income of the Society is in this satisfactory condition, these 
two items have of late approached each other somewhat more closely 
than is desirable, inasmuch as unforeseen expenses, to which a large 
Society like ours may be liable, might at once necessitate an encroach- 
ment upon our small capital. Moreover, the necessary additional 
annual outlay of fully £300 in connection with the Society’s Journal 
would, in the event of a possible check in the rate of increase of our 
members, cause our expenditure to exceed our ordinary income. 

The Council, after careful consideration of this subject, came to the 
unanimous conclusion that they were warranted in taking the follow- 
ing steps with a view of insuring the maintenance of the income of 
the Society on a satisfactory footing with reference to its increasing 
expenditure :— 

(1.) To raise the selling price of the Journal to £1 10s. annually. 

(2.) To discontinue the gratuitous supply of the Proceedings of the 
Royal Society to the Fellows. 

(3.) To recommend that the fee payable on admission to the Society 
should be raised from £2 to £4. 

The price charged to the public for the Journal during its enlarge- 
ment has been quite out of proportion to its value and to the selling 
prices of other scientific publications ; and as it will in future appear 
in two volumes, the Council considered this a fitting opportunity to 
place its selling price upon a footing more proportionate to its value. 


* A balance of £390 16s. of the income from ordinary sources exists this year, 
but this is due, partly, to the exceptionally large income of the year, and to the 
circumstance that, from accidental causes, the full expenditure for the year on the 
library and one or two other items has been delayed. 
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The amount realised by the sale of the Journal has been more than 
doubled in the last four years, and has this year reached the sum of 
£209 12s. (while last year, including sales of the Journal Index, it was 
£203), but the Council do not anticipate that the increase in the selline 
price of the Journal will add more than from £30 to £40 to the annua. 
income of the Society. 

The prudence of continuing to supply the Proceedings of the Royal 
Society gratuitously to the Fellows of the Chemical Society has been 
a matter of discussion by several successive Councils, and the subject 
was specially brought before you by your late President in the annual 
Report for 1874, but it is advisable that the Fellows should on the 
present occasion be again placed in possession of the details regarding 
the history of this supply to them of the Journal of another Society. 

In 1854 (when the Society numbered 247 Fellows) the Royal 
Society being very desirous that their new publication termed “ Pro- 
ceedings,” which had shortly before been established, should receive an 
extensive circulation among workers in science, offered to supply it to 
Fellows of the Chemical Society for the nominal annual payment of 
£20, which included the cost of delivery. This offer was gratefully 
accepted, and the supply continued to be made on these terms until 
1862 (when the number of our Fellows was 360); the terms of the 
supply were then raised to £50 including deliver¥. This arrangement 
continued until 1872, when the Council of the Royal Society decided 
that the “‘ Proceedings” must be in future supplied to the Chemical 
Society at cost price, the delivery not being included. Accordingly in 
1872-3 we paid £100 for the supply of the ‘‘ Proceedings,” the cost of 
delivery being additional ; in 1873-4 the price rose (from the increase 
of the Society) to £104 3s. 4d., in 1874-5 it was £108 16s. 4d., and 
this year is £116 3s. 4d. 

When the cost of supplying this Journal to the Fellows, which had 
already been much increased for some years, became more than 
doubled, three years ago, our own Journal had been placed upon its 
present footing for about two years, and the cost of its publication was 
about ten times that which it had been when the Council of the Society 
first accepted the very liberal offer of the Royal Society. Much hesita- 
tion was felt in incurring so large an additional outlay, for the purpose 
of furnishing the Fellows with the Journal of another Society, at a 
time when special aid had to be sought for developing the usefulness 
of our own Journal; but while the new arrangements with respect to 
the latter were still experimental, the Council did not feel justified in 
discontinuing the supply of the Royal Society’s Proceedings to their 
Fellows. 

Now, however, that the special fund in support of the Journal has 
ceased to exist, and that, while this fund has aided most importantly 
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in firmly establishing the Journal upon its present footing, the ordi- 
nary funds of the Society must in future be looked to exclusively for 
the maintenance and increase of its present value as a work of re- 
ference, the Council have come to the conclusion that it would be 
wrong to continue to devote part of the funds indispensable for this 
purpose to the purchase of the Royal Society’s Journal, as such a course 
might necessitate a curtailment of the value of our own publication for 
the sake of distributing that of another Society. 

It has therefore been resolved by the Council that the gratuitous 
supply of the Royal Society’s Proceedings to Fellows shall be discon- 
tinued at the termination of the present volume. It must be borne in 
mind that all chemical papers contained in the “ Proceedings” are 
given in abstract in our Journal, but as there is doubtless a proportion 
of Fellows who value the “ Proceedings”’ for the sake of many papers 
other than chemical which are published therein, the Council have to 
announce that this Journal will be supplied by the publishers to any 
Fellows who desire to continue receiving it, at an annual cost of five 
shillings, which will include free delivery. 

The increased amount of the Society’s funds which becomes avail- 
able for expenditure upon the Journal by discontinuing the purchase 
of the Royal Society’s Proceedings, supplemented by the small ad- 
ditional income anticipated from the sale of the Journal at the 
increased rate, would still be inadequate to meet the increased cost 
of the Journal, the necessity for which has been pointed out. The 
Council therefore submit to the Fellows that it is desirable to effect a 
permanent increase in the income of the Society by raising the fee 
payable by newly elected Fellows upon their admission, whereby, esti- 
mating the number of admissions in a year to continue at the present 
rate, the additional income required to cover the increased outlay on 
the Journal will be amply provided for. The entrance-fee to the 
Society was fixed at £2 at an early stage of its existence, and at 
the present day it is, with only one exception, lower than that of 
other Societies with which ours may be considered to rank in stand- 
ing and importance. Thus, the entrance-fee to the Linnean Society 
is £6, to the Geological Society £6 6s., to the Geographical Society 
£3, to the Society of Antiquaries £5 5s., to the Astronomical Society 
£2 2s. 

Looking to the facts that applications for admission to the Society 
have been steadily increasing for some years past, and that the pro- 
posed increase in the payment to be made is not in the annual sub- 
scription, but only affects the one payment made by newly elected 
Fellows, the Council consider that the present and future prosperity 
of the Society are not likely to be injuriously affected by the adoption 
of the measure which they submit for the Society’s consideration. 
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Passing from the discussion of the steps which your Council has 
considered its duty to adopt and to recommend for adoption, with the 
view of maintaining that satisfactory condition of the Society’s ordi- 
nary income which has hitherto existed, it is gratifying to have to 
conclude this Report by reference to some subjects which cannot fail 
to afford unmixed satisfaction to all who take interest in the welfare 
of the Society and the increase of its powers to exercise its chief 
function, namely, the advancement of chemical science. 

By the will of the late Mr. Henry Dircks, who was for several 
years a Fellow of the Society, it was directed that the residue of his 
property, after the payment of debts, testamentary and other expenses, 
should be equally divided between the Royal Society, the Chemical 
Society, the Royal Society of Literature, and the Royal Society of 
Edinburgh. Some difficulties arose in connection with the ad- 
ministration of the will, which necessitated a reference to the Court 
of Chancery, where it was decided that the legacies should be paid 
over to the several Societies named. The Chemical Society has there- 
fore to receive one-fourth of the residual property, amounting pro- 
bably to about £900, part of which has already been paid over to our 
treasurer. As soon as the entire amount has been received, it will be 
the duty of the Council whom you are about to elect, to consider in 
what manner this first legacy, which has been bequeathed to the 
Chemical Society, and which is unfettered by any cunditions, can 
best be applied to the promotion of the progress of chemistry. 

With this, the main object for which the Society was founded, 
steadily in view, its successive Councils have not only laboured suc- 
cessfully in providing workers in chemistry with a valuable Journal 
of reference and an useful Library, but they have also granted applica- 
tions, which have been made from time to time, for small sums of 
money to aid investigators in carrying on their researches. These 
applications have been but few, and the resources of the Society have 
hitherto precluded the possibility of any steps being taken to encourage 
them; some feeling has also existed to the effect that the Government 
grant in aid of original research, which is dispensed by the Royal 
Society, constituted a more legitimate source whence chemical in- 
vestigators should obtain assistance, than the ordinary funds of our 
Society. 

In 1872 an effort was made by Mr. T. Hyde Hills to institute and 
maintain a small special fund, to be expended in money-grants to 
investigators, by presenting the Society with a donation of £10, and 
by offering the continuance of a like donation for several years, under 
conditions intended to elicit co-operation. This liberal proposal did 
not at the time meet with the response which it merited. 

Recently, however, one of our original members, Dr. G. D. Long- 
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staff, has offered to place at the disposal of the Society the sum of 
£1,000 towards establishing a permanent fund for promoting the ad- 
vancement of science, provided that an additional sum to the same 
amount be subscribed, and that the £2,000 be invested for that pur- 
pose. Dr. Longstaff does not insist that the proceeds of such a 
fund should necessarily be expended exclusively in the form of money- 
grants to investigators, but proposes that they should be applied in 
such ways as the Council of the Society may from time to time con- 
sider most conducive to the encouragement of chemical workers and 
the advancement of the science. 

Your Council has taken steps to invite the aid of the Fellows 
towards the fulfilment of the condition attached to Dr. Longstaff’s 
munificent offer, and the response which has already been made to 
their appeal (more than half the minimum amount required being 
subscribed up to this date) warrants the sanguine expectation that the 
speedy establishment of the permanent fund stipulated for by Dr. Long- 
staff will not alone be secured, but that additional funds, annually 
renewed, will also be placed at the disposal of the Society for assisting 
in the development of chemical science. 

Your late President, in his anniversary Report of 1874, directed the 
attention of Fellows to the means possessed by the Royal Society, partly 
out of its own funds, and partly out of an annual grant of £1,000 made 
by Government, of affording pecuniary assistance of considerable mag- 
nitude to workers in science, and he alluded to the circumstance that 
applications to the Royal Society, by chemists, for grants of money had 
been less numerous of late than formerly. It might perhaps be in- 
ferred from this that no great need existed for such a fund as the 
Council, at the instigation of Dr. Longstaff, have taken steps to 
establish, more especially as it is possible that the recommendations of 
the Royal Commission on Scientific Instruction—with reference to the 
provision of adequate State aid for the promotion of original research— 
may ere long be fruitful of important results. It may, therefore, be right 
to point out that the funds at present placed at the disposal of the Royal 
Society by Government have of late become inadequate to meet the ap- 
plications made by original investigators for money-grants, and that the 
benefits of even a very liberal system of State-endowment of original 
research could hardly be made to reach more than a proportion of the 
considerable, and we may hope increasing, number of workers in 
chemistry in this country. Hence there can be no question that the 
possession by the Chemical Society of the proposed fund will result in 
important benefit to many workers in the science; moreover, as it is 
not intended that the proceeds of the fund should necessarily be ex- 
pended exclusively in the form of money-grants, the Society will feel 
at no loss, if the demand for these should be adequately met by 
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Government-aid, to utilise such special resources as will be afforded 
by this fund in other ways well calculated to promote the objects of 
its founders—the advancement of chemical science, 

Two subjects not immediately connected with the Chemical Society, 
but in which the Fellows cannot fuil to take an interest, must be re- 
ferred to me before I conclude this somewhat unusually long address. 

The International Loan Collection of Scientific Apparatus which 
has been organised by the Committee of Council on Education, and 
which will be very shortly opened, is expected to include many objects 
(contributed by Institutions at home and by foreign countries) of 
great scientific and historical interest in connection with the experi- 
mental sciences, though perhaps chemistry may be less prominently 
or interestingly represented than some branches of physics. The 
Lord President of Council, being desirous of organising conferences 
of Representatives of the different sciences at this Exhibition, with 
the view of eliciting communications, and possibly experimental de- 
monstrations in connection with the several sections, in the course of 
this spring, when eminent scientific men are expected to visit the 
Collection by special invitation, an appeal was made to the principal 
learned Societies with the view of their taking the initiative in the 
arrangement of such conferences. After careful consideration of the 
subject, a general opinion was, however, expressed by the Presidents 
of the Societies applied to, that it would be difficult to organise a 
general action of the Societies or to arrange for special meetings of 
these bodies at the Exhibition at South Kensington in the daytime, 
as proposed, and during a period when they would be in ordinary 
session. It has therefore been decided that the Committees connected 
with the several sections of the Exhibition shall endeavour to arrange 
a series of conferences during a fortnight in May, at which com- 
munications relating to important apparatus or other objects exhibited, 
or on subjects of special interest connected with the different branches 
of science represented, shall be received and discussed. Two or three 
conferences will probably be arranged to take place in the chemical 
section, and it is hoped that the Fellows of the Chemical Society will 
be anxious to support those meetings, and to aid in giving a cordial 
welcome to such Foreign Brethren in our science as may be induced 
to attend these conferences. 

In conclusion, it affords me much satisfaction to revert for a few 
moments to a consideration of the prospects which are opening up of 
increasing resources for the provision of funds and facilities in aid of 
chemical research, in order to direct'the attention of the Society to a 
fresh illustration of the increasing desire which is being manifested 
by men of wealth to aid in the advancement of science. 

Mr. T. J. Phillips Jodrell has recently offered to place at the 
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disposal of the Royal Society the sum of £6,000, and the terms in 
which that Gentleman has made known his wishes with regard to the 
application of the munificent gift which he offers, are marked by 
simplicity, originality, and directness of purpose. It is Mr. Jodrell’s 
desire that this money should be expended, both principal and interest, 
in any manner conducive to the encouragement among our country- 
men of original research in the physical sciences, his express object 
being, not to form a permanent endowment for the benefit of future 
generations, nor to relieve the Government of any part of its obliga- 
tions, but to ascertain by experiment, on what he modestly terms a 
limited scale, to what extent the progress of original research is 
retarded in this country by a want of public support of those engaged 
in it, and in what form an increased measure of such support would 
be most likely to promote its development. 

Assuredly, the wishes of Mr. Jodrell need only to be made widely 
known to be speedily responded to,—and most assuredly the good 
fruits which such response could not fail to bear, would afford valuable 
illustrations of the national benefits which must accrue from a gener- 
ous and wise encouragement by the State of original research. 


The Treasurer then read his Report, after which the Fellows pro- 
ceeded to elect the Officers and Council for the ensuing year, Messrs. 
C. E. Groves and W. E. Heathfield acting as Scrutators. The 
following gentlemen were elected :— 


President.—F. A. Ahel, F.R.S. 


Vice- Presidents who have filled the office of President.—Sir 
B. C. Brodie, F.R.S.; Warren De La Rue, D.C.L., F.RS.; 
K. Frankland, D.C.L., F.R.S.; A. W. Hofmann, D.C.L., F.R.S.; 
W. Odling, M.B., F.R.S.; Lyon Playfair, Ph.D., C.B., F.R.S.; 
A. W. Williamson, Ph.D., F.R.S. 


Vice-Presidents—T. Andrews, M.D., F.R.S.; W. Crookes, F.R.S.; 
J. H. Gilbert, Ph.D., F.R.S.; J. H. Gladstone, Ph.D., F.R.S.; 
G. D. Longstaff, M.D.; J. Stenhouse, LL.D., F.R.S. 


Secretaries—_W. H. Perkin, F.R.S., and H. EK. Armstrong, Ph.D. 
Foreign Secretary.—H. Miiller, Ph.D., F.R.S. 
Treasurer.—W. J. Russell, Ph.D., F.R.S. 


Other Members of the Council.—J. Attfield, Ph.D.; Dugald 
Campbell; A.H.Church; J. Dewar, F.R.S.E.; F. Field, F.R.S.; 
C. W. Heaton; David Howard; Nevil Story -Maskelyne. 
F.R.S.; J. A. Phillips; R. V. Tuson; W. Valentin; C. R. A. 
Wright, D.Sc. 
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A vote of thanks to the President, proposed by Professor William- 
son and seconded by Professor Odling, was carried by acclamation, 
as was also one to the Officers and Council, proposed by Mr. T. Hyde 
Hills and seconded by Mr. J. Newlands. There was also a vote of 
thanks to Mr. Henry Watts, the Editor of the Society’s Journal, and 
to the Abstractors, proposed by Mr. E. C. Nicholson and seconded 
by Mr. J. Newlands. 


Mr. Friswell said he would like to ask the President whether there 
was any bye-law which would give the Council some control over the 
use which Fellows might make of the privilege of membership, and 
then proceeded to detail three or four flagrant instances in which the 
letters F.C.S. had been used for purposes of advertisement. 


Mr. Kingzett then spoke on the same subject, citing other cases. 
after which— 


Prof. Williamson said it occurred to him to make a suggestion 
which might be practicable, which was to make the newly-elected 
Fellow sign some declaration to the effect that be would not make any 
improper use of his membership. If he did break the contract, it 
would then be expedient to expel him from the Society. 


Dr. Russell having read the present obligation from the obligation- 
book, 


The President said that, as it at present stood, it was somewhat vague 
and indefinite, but that the subject had already been under the notice 
of the Council, and would receive their careful attention. He then 
declared the meeting to be a Special General Meeting for considering 
au alteration in the Bye-law relating to the admission of Fellows: 
After a short discussion it was decided that the Admission Fee should 
be raised from two to four pounds, the annual subscription remaining 
the same as at present. 
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PAPERS READ BEFORE THE CHEMICAL SOCIETY. 


XXVI.—On Stibine. 


By Francis Jones, F.R.S.E. 


THE exact composition of stibine has never been ascertained, owing 
chiefly to the fact that the gas has not been obtained unmixed with 
hydrogen: nor does it appear likely that the gas can be prepared in the 
pure state, owing to its tendency to split up into antimony and hydro- 
gen even at the ordinary temperature. Nevertheless it seemed to me 
not impossible to devise a method for the analysis of the gas even when 
mixed with hydrogen, and I have made a series of experiments in this 
direction, the results of which I propose to lay before the Society. 

In the course of these experiments J had occasion to examine the 
properties of the gas and the different methods proposed for its prepa- 
ration. These are: 

(a.) By the action of acids on an alloy of zinc and antimony. 

(b.) By the addition of a solution of antimony to a mixture of zine 
and a dilute acid. 

(c.) By the action of sodium-amalgam on a concentrated solution of 
antimony trichloride (Humpert, Chem. Centr., 1865, 863). 

The first and second methods yield a very impure gas (that is, a gas 
mixed with much hydrogen), and although the last gives a much purer 
product, it is unsuitable when large quantities are required. A more 
convenient method consists in allowing a strong solution of antimony 
in hydrochloric acid to drop on a considerable bulk of zinc either granu- 
lated or in powder. The gas may be purified by being passed through 
avery dilute solution of caustic soda, and then dried over calcium chlo- 
ride and phosphoric anhydride. Prepared in this way the gas, although 
still mixed with a large excess of hydrogen, is so strong that it is fre- 
quently partially decomposed, and the sides of the generating flask (as 
in Humpert’s process) become coated with a shining layer of antimony. 
It has a distinct nauseating odour, and an intensely disagreeable taste. 
The odour is not due, as has been stated, to the presence of traces of 
arsine, as it is quite noticeable when no trace of that gas is present. 
Stibine is soluble to a small extent in water; the solution tastes like 
the gas, is darkened by the addition of silver nitrate solution, from the 
formation of silver antimonide, and is precipitated by sulphuretted 
hydrogen in presence of hydrochloric acid. It appears to be poisonous, 
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as small fishes die in about two hours when placed in water through 
which the gas is passing; a fish on the point of death by the action of 
such water is revived by being placed in fresh water. 

The solution of stibine in water decolorises solution of potassium 
permanganate, with separation of oxide of manganese; and when the 
gas is passed through solution of potassium permanganate, the colour 
likewise gradually disappears: in either case the filtered liquid contains 
antimony, but the precipitate is free from it. Arsine and phosphine act 
similarly on solution of potassium permanganate. 

The degree of solubility of stibine in water was roughly estimated 
by passing equal quantities of the dry gas, and of the gas bubbled 
through a measured volume of water, into,a series of bulb-tubes heated 
to redness, and previously weighed. From the amount of antimony* 
deposited on the bulb-tubes in each case, the quantity of stibine taken up 
by the water was calculated. The following results were obtained :— 


Experiment A.—Gain in bulbs. Stibine not passed 
through water = 0°0910 gram. 
Gain in bulbs. Stibine passed through water.... = 0°0575  ,, 


Antimony corresponding to stibine dissolved .... = 0°0335_,, 


Water used 1155 c.c. Temp. 10° C. Solubility = 5°32 cc. per 
litre. 


Ezperiment B.—Gain in bulbs. Stibine not passed 
through water = 0:1674 gram. 
Gain in bulbs. Stibine passed through water.... = 0°1416 


” 


Antimony corresponding with stibine dissolved .. = 0°0258 


” 


Water used 1150 c.c. Temp. 10°5° C. Solubility = 4:12 cc. per 
litre. 

It has long been known that when stibine is passed through solution 
of soda or potash, the liquid is tinged yellowish-brown, then deep brown, 
and finally a black powder separates out. This brown solution is ex- 
tremely oxidisable ; simple shaking of an open flask containing it causes 
the colour to disappear almost instantly ; it forms indeed a delicate test 
for the presence of oxygen. The solution rapidly decolorises solution 
of potassium permanganate. The composition of the black precipitate 
which separates out from such alkaline solutions has not been ascer- 
tained ; it has been assumed to be an antimonide of sodium or potas- 
sium, but in careful examinations of different specimens I have uni- 


* A portion of the antimony in these experiments was invariably <eposited in 
octohedral crystals. The crystalline form of some of them was discernible by the 
naked eye. 
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formly failed to detect the presence of either of these metals. The sub- 
stance, however, was found to contain oxygen, and probably contains 
hydrogen also, and appears to be the same whether soda or potash is 
used for the preparation. The following analyses were made :— 


C contains 87°48 per cent. of antimony 
D a 84°64 = 
E , 86°70 


Mean result .... 86°27 


The mean result agrees pretty closely with the formula, SbOHs, 
which requires 86°53 per cent. of antimony. The substance is, however, 
unstable, and samples which have stood for some time contain a much 
larger proportion of antimony, as the following analyses show :— 


F (from soda) contains .... 93°07 per cent. of antimony 
G . ' soe. 9800 - - 
H (from potash) , ..+. 93°06 ra " 


Mean result 93°01 


The formula Sb,O requires 93°84 per cent. of antimony, and this is 
possibly the substance obtained. 


The composition of stibine has hitherto been only indirectly deter- 
mined by the analysis of the compound formed by passing the gas 
through solution of silver nitrate. In this body the silver is supposed 
exactly to replace the hydrogen of stibine, and as Lassaigne (Journal 
de Chemie Medicale, xvii, 443) found the proportion of the atoms of 
silver to those of antimony as 3:1, it has been concluded that the 
formula of stibine is SbH;. That little reliance can be placed on this 
method is evident from the fact that hydrogen alone is well known to 
decompose silver nitrate solution ; and further, even if the formala of 
the silver compound be SbAg;, it need not necessarily have been pre- 
pared from a body having the formula, SbH;. In his paper on the 
action of hydrogen on silver nitrate (Journal of the Chemical Society, 
xxviii, 3), Russell mentions the occasional formation by that reaction 
of pure silver in the form of a network of fine filaments; I have fre- 
quently noticed the formation of such filaments of silver mixed with the 
black precipitate obtained by passing stibine through silver nitrate 
solution. It is evident, therefore, that the so-called silver antimonide 
is a mixture of that substance with metallic silver. The following 
determinations of the silver in this substance, all show a considerably 
higher proportion than is needed for the formula, SbAg;, which 
requires 72°64 per cent. of silver :— 

2x2 
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I contains 79°74 per cent. of silver 


I» 79°46 \ First specimen. 


29 3° 


K 39 77°17 ” 9 . 
L aa 77°54 ¥ iu \ Second specimen. 


There is unfortunately no method known for separating the free from 
the combined silver; I find, however, that by boiling the substance 
with a strong solution of common salt, a portion at least of the free sil- 
ver is converted into chloride which is dissolved by the common salt. 
The silver antimonide after this treatment becomes lighter in colour and 
was found to contain 73°50 per cent. of silver. A smal] quantity of 
antimony also passed into solution by the action of the common sait. 
If the treatment be carried on too long, the quautity increases, and in 
one experiment in which the antimonide was repeatedly boiled with a 
strong solution of common salt, the residue contained 96°4 per cent. of 
silver. 


Eudiometric Analysis of Stibine. 


Although the impossibility of obtaining stibine unmixed with 
hydrogen prevents its analysis by the ordinary eudiometric method, I 
thought it would be interesting to ascertain, by a modification of that 
method, the relation between the amount of antimony deposited and 
the increase in volume of the gas after its decomposition by the electric 
spark. As the proportion of stibine to hydrogen is so small, it could 
not be expected that a measurable amount of increase could be 
obtained in an eudiometer of ordinary capacity, and it was therefore 
necessary to operate on larger quantities of the mixed gases. For this 
purpose the following method was adopted. A globe, having a capa- 
city of more than 2 litres, provided with a long narrow neck, had 
fitted into it through a tubulus at the side, an india-rubber stopper, 
through which passed two platinum wires, to be connected with the 
induction coil. The neck of the flask was accurately graduated 
into cubic centimeters, and a millimeter scale was also engraved on 
it, so as to measure alterations in the level of the mercury in the 
trough and in the neck of the globe. The neck of the perfectly dry 
globe was dipped under the surface of the mercury contained in the 
trough, and the air it contained displaced by dry hydrogen : this again 
was displaced by dry stibine, and when the globe was judged to be 
full, the india-rubber tube by which the gas was admitted was clamped 
and withdrawn. The globe was then very gently heated, so as to 
expel a small quantity of gas, and thus raise the level of mercury in 
the tube to a convenient height for reading off. When the apparatus 
had become perfectly cold, the levels of the mercury in the tube and 
trough were read off by means of a telescope, and the temperature 
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and pressure noted. The platinum wires were then connected with an 
induction coil, and the spark was passed through the gas generally 
for about two hours. Very soon after the passage of the spark, fine 
filaments of antimony begin to deposit, especially in the neighbour- 
hood of the platinum wires, which soon become coated with finely 
divided antimony. Occasionally these filaments, which vary in length 
from one to three inches, depend from the top and sides of the globe in a 
fine network. After the decomposition the globe was allowed to 
assume the temperature of the room, and similar readings were made 
as before. The first experiments were made simply to ascertain the 
amount of increase in volume; in the others the antimony deposited 
in the globe was washed out, oxidised with nitric acid, and determined 
as tetroxide. This latter operation was difficult to accomplish satis- 
factorily, owing to the small quantity of antimony to be determined, 
being spread over a large portion of the globe; moreover the amount 
of increase in volume produced by the decomposition was insignificant 
when compared with the total volume of the gas operated on. For 
these reasons the results obtained cannot be employed for determining 
the composition of the gas, but I give the details of the experiments, 
as they are not without interest in showing how small is the quantity 
of stibine present, even when prepared by a method which has been 
found to yield a mixture comparatively rich in that gas. 


Cor. vol. Cor. vol. 

Experiment. before spark. after spark. Increase, Antimony. 
M.... = 1098-44 ¢.c. 109942 cc. = 0°98 c.c. Not determined. 
N.... =11700lec. 117361 ec. = 3°60 cc. « 
O.... = 114240cc. 1143°08¢.c. = 0°68 cc. " 
P.... = 208610ec. 2042°00 cc. = 5°90 cc. ~ 
Q.... = 175693 ce. 1763°56 c.c. = 6°63 cc. - 
R.... = 171757 cc. 1722°73 cc. = 5:16 cc. 0:0231 gram. 
S.... =1725'70ec. 1731°08 cc. = 5°38 cc. 0°0219 ,, 
T.... =1713-78 ec 17182lec. = 443 cc. 00247 ,, 
U.... = 182608 ec. 182922 cc. = 3:14¢e¢c. 0°0202 ,, 
V.... = 1841°68ecc. 1842°82 ce. = 119 cc. 00165 ,, 


Action of Stibine on Sulphur. 

In the course of these eudiometric experiments, I noticed that some 
of the india-rubber stoppers of the apparatus had become orange- 
coloured, and as this appeared due to the action of the gas on the 
sulphur of the stoppers, I proceeded to examine the action of sulphur 
on stibine. When stibine is passed over sulphur, it is decomposed, 


antimony sulphide is formed, and sulphuretted hydrogen liberated, 
according to the equation— 


, 2SbH; + 68 a Sb.S, + 3H.S. 
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This reaction occurs at the ordinary temperature only in presence of 
light, the decomposition being slow in diffused daylight, but very rapid 
in sunshine. The same decomposition takes place slowly at the tem- 
perature of 100°C., but becomes rapid when the sulphur is heated to 
higher temperatures ; it is also brought about by the electric light, by 
that of burning magnesium wire, and even by the light of a good 
paraffin oil lamp. 

It appeared to me that this reaction would afford a new means of 
ascertaining the composition of stibine, for the gas might be passed 
through a series of sulphur tubes (previously weighed), and the escaping 
sulphuretted hydrogen might be collected in an appropriate absorp- 
tion apparatus. The amount of antimony could then be easily deter- 
mined by adding to the gain in the weight of the sulphur tubes the 
amount of sulpbur which had been withdrawn from them as sul- 
phuretted hydrogen, and from the quantity of the latter gas the 
amount of hydrogen could be calculated. I accordingly fitted up an 
apparatus from which dry stibine was evolved, and allowed the gas 
to pass first through weighed U-tubes containing sulphur, then 
through a weighed calcium chloride tube (to absorb any moisture 
carried off from the sulphur), and then into a strong solution of copper 
acetate to absorb the sulphuretted hydrogen. The apparatus was 
placed close to a window, and kept in sunshine as much as possible. 


The sulphur very soon became orange-coloured, and so also did the 
empty portion of the U-tubes and the calcium chloride tube. This 
result was attributed to a secondary reaction taking place by the 
action of the stibine on the liberated sulphuretted hydrogen, according 
to the equation— 


2SbH; + 3H.S = Sb.8, + 6H, 


and this supposition was soon verified by exposing a mixture of these 
two gases contained in a flask to sunshine, decomposition then taking 
place, accompanied by deposition of antimony sulphide, which adhered 
firmly to the glass. This secondary reaction, by using up a portion of 
the sulphuretted hydrogen evolved, prevents the method being adopted 
without modification as a perfectly accurate one for determining the 
composition of stibine. To remove this source of error, the empty 
portions of the sulphur U-tubes were screened from the action of light 
by being covered with red cloth, and the calcium chloride tube and 
absorption apparatus were similarly protected. By this means the 
deposition of antimony sulphide was limited to the portions of tube 
containing sulphur, and the error was thereby greatly reduced. 
Several determinations were made with an apparatus arranged as 
follows: gas evolution flask ; two wash-bottles containing dilute caustic 
soda; four U-tubes containing calcium chloride; two U-tubes con- 
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taining sulphur (weighed); two calcium chloride tubes (the first one 
weighed) ; wash-bottle, and three U-tubes containing solution of pure 
caustic soda. When the sulphur-tubes became deeply coloured they 
were removed, weighed, and replaced by.fresh ones. The sulphuretted 
hydrogen was determined by passing chlorine through the soda-solu- 
tion, and determining the amount of sulphuric acid formed, by precipi- 
tation with barium chloride, according to the method recommended 
by Rivot, Beudant, and Daguin (Compt. rend., 37, 835). 
The following results were obtained :— 


Gain in Barium H combined 

Experiment. sulphur tubes. sulphate. Hydrogen. with 122 Sb. 
I. .... = 0°1308 gram. 0°2648 = 0°00227 = 2°11 
Il. .... = 00935 _s,, 0°2043 = 000175 = 2°09 
Til. .... = O8385 ,, 0°7421 = 0:00637 = 2°36 
TV. 00. we OL ,, 0°3693 = 0°00316 = 2°41 
V. .... == 083835 _s—=~, 0°4932 = 0°00428 = 2°21 


In experiments IV and V the quantity of sulphide adhering to the 
sulphur-tubes was estimated, and the amount deducted from the 
gain in weight of these tubes, while the amount of sulphuretted 
hydrogen to which it corresponded was added to that found in the 
caustic soda solution. When this correction is made the numbers 
become— 


Gain in H combined with 
sulphur tubes. Hydrogen. 122 parts antimony. 
IV. .... = 01365 gram. = 0°0037 = 3°34 
V. .... = O10 =, = 0°0051 = 3°13 


From these experiments, and especially from the last, in which 
every precaution suggested by the previous preliminary experiments 
was taken, I conclude that the formula of stibine is correctly repre- 
sented as SbH;. 


Action of Stibine on Sulphur Compounds. 


The nature of the action of stibine on sulphur having been estab- 
lished by the preceding experiments, I proceeded to examine its action 
on some of the compounds of sulphur. When the gas is passed 
through carbon disulphide in presence of light, a black powder con- 
taining antimony and carbon separates out, and antimony sulphide is 
deposited in small quantity on the empty portions of the apparatus. 
This action takes place, however, very slowly, and I was not able to 
obtain sufficient substance for more than one analysis, which showed 
that the powder contained 78°68 per cent. of antimony. When stibine 
was passed through an alcoholic solution of mercaptan, a black powder, 
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similar in appearance to that obtained with carbon disulphide, sepa- 
rated out, but was not further examined. 

Shiel has already shown (Jahresbericht, x, 211) that when stibine 
is passed through carbon disulphide, and then through a glowing 
porcelain tube, antimony sulphide is deposited, along with sulphur and 
a trace of carbon, while the escaping gas consists of hydrogen, sul- 
phuretted hydrogen, some undecomposed carbon disulphide, and marsh- 
gas; while Humpert has shown that both stibine and arsine are 
decomposed by sulphuric acid (Chem. Centr., 1865). 


Action, of Arsine, Phosphine, and Ammonia on Sulphur. 


The behaviour of bodies analogous to stibine, with sulphur, is pre- 
cisely similar. When arsine is passed over sulphur in presence of 
sunlight, decomposition takes place, and sulphide of arsenic is formed, 
while sulphuretted hydrogen is liberated. The latter gas is, however, 
decomposed by the excess of arsine, and a beautiful iridescent film 
of sulphide coats the tube. The decomposition is not effected nearly 
so readily as in the case of stibine. 

Phosphine is also decomposed by sulphur, but much more slowly 
than either arsine or stibine, a yellowish-red phosphorus sulphide is 
formed, and sulphuretted hydrogen is evolved, although in small 
quantity (this may be due to the fact that phosphorus sulphide ab- 
sorbs sulphuretted hydrogen). 

Ammonia gas has been found to be absorbed by dry sulphur, and 
when heat is applied nitrogen and ammonium sulphide are produced ; 
but the action does not appear to have been fully studied. In one 
experiment in which I exposed dry ammonia gas and sulphur to the 
action of sunlight for several weeks, I had indications of a reaction 
similar to that with stibine, although very much slower. 

It is worthy of note that the facility of the decomposition of these 
bodies by sulphur increases with their molecular weights; and in this, 
as in so many other reactions, they show a uniform gradation of pro- 
perties. Their tendency to react with sulphur extends also to their 
organic analogues, although the reaction is different. Hofmann 
(Chemical Society’s Journal, vol. xiii, p. 289) long ago pointed out the 
remarkable facility with which triethylphosphine unites with sulphur 
to form the sulphide (C,H;);PS, while Buckton (Chemical Society’s 
Journal, vol. xiii, p. 115) has shown a corresponding reaction in the 
case of triethylstibine. On the other hand, Hofmann found that 
triethylphosphine had no action, either on sulphuretted hydrogen 
or on mercaptan, but that it acted violently on carbon disulphide, 
producing the body (C.H;);P + CS,; he also ascertained that tri- 
ethylarsine and triethylstibine are without action on carbon disul- 
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phide, even at the temperature of 100° C., and that phosphine is also 
unacted on, at all events at the ordinary temperature. 


The Reactio@with Sulphur as a Test for Antimony. 


The reaction of stibine with sulphur affords an extremely delicate 
test for the presence of antimony. The most convenient apparatus to 
use for this purpose consists simply of a small flask (about 100 c.c. 
capacity) closed with a cork pierced with two holes, through one of 
which passes a funnel-tube, and through the other the bent-down 
limb of a small U-tube filled with calcium chloride. To the exit-tube 
of the latter is attached a narrow glass tube containing fragments of 
sulphur, which is kept in its place by plugs of cotton-wool. This tube 
hangs downwards, parallel to the limbs of the drying tube, so as to 
prevent the too rapid escape of the gas. In the flask are placed some 
pieces of pure zinc and some dilute hydrochloric acid, and the appa- 
ratus is placed in sunshine to ascertain the absence of antimony in the 
materials employed. Should no alteration occur in the colour of the 
sulphur, the liquid to be tested is then poured down the funnel-tube ; if 
antimony be present the sulphur will soon become orange-coloured. 
The following experiments show the delicacy of the reaction :— 


Antimony 
added to flask. Appearance of sulphur. 
ee 0-01 gram. Deep orange colour. 
VII. ...... 0001 gram. Distinct orange colour. 
i er 00001 gram. Orange colour still distinct. 


In one or two cases so small an amount as 0:00007 grm. of antimony 
was detected with certainty. It must be borne in mind that this indi- 
cates a greater delicacy than is represented by the numbers, because 
by far the greater proportion of antimony remains in the flask with 
the zinc; indeed, according to the experiment of Rieckher (Jahres- 
bericht, 1865, p. 255), the quantity of antimony deposited in the flask 
is to that evolved as gas in proportions varying from 92 : 8 to 96: 4; 
so that, if these numbers be correct, quantities of antimony varying 
from 0000006 grm. to 0°000003 grm. have been detected by the sul- 
phur-test. 

By means of this method I have detected antimony in several 
different samples of commercial zinc, but have not detected it in any 
sample of sulphuric acid which I have examined. 

The delicacy of the test is not much diminished by the presence of 
arsenic. In one experiment, 0°0002 grm. antimony was detected in 
presence of fifty times as much arsenic, and in another experiment, 
90001 grm. antimony was detected in presence of one hundred times 
as much arsenic. 
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Owing to the much greater facility with which stibine is decom- 
posed, I attempted to separate it from arsine by this method; the 
separation was, however, incomplete. I have ascertained that with a 
sufficient surface of sulphur and in sufficient bright sunshine, it is 
possible to absorb every trace of stibine by passing it through tubes 
filled with sulphur. On passing a mixture of arsine and stibine 
through several sulphur-tubes, all the antimony remains with the sul- 
phur, and the greater proportion of the arsine passes through. If 
the escaping gas be passed through a solution of silver nitrate, the 
arsenic may of course be obtained. On exhausting sulphur so treated 
with solution of ammonium carbonate, the filtered liquid when neu- 
tralised with hydrochloric acid deposited only small quantities of 
arsenic trisulphide, so that the method may be used for the quaiita- 
tive separation of antimony and arsenic, and is capable of detecting 
exceedingly small quantities of either metal. - 

When paper which has been coated with sulphur by being dipped 
in a solution of that substance in carbon disulphide, is surrounded with 
stibine and exposed to sunlight, it very quickly becomes uniformly 
orange-coloured, the time required being proportional to the strength 
of the gas and to the brightness of the light. I attempted to make 
this property the basis of a photometric process with fair success; the 
chief objection lies in the difficulty of obtaining and preserving the 
stibine of uniform strength. But for this difficulty the method would 
have the advantage over that commonly employed, that the papers 
obtained, as soon as withdrawn from the apparatus, would themselves 
form pictures, which by the intensity of their colour would indicate 
the power of the chemically active rays; moreover, so far as I have 
been able to observe, the colour of the marks so obtained is unaltered 
by exposure to air and light. 

I need scarcely say that such paper as I have described, when con- 
nected with a suitable apparatus evolving stibine, may be used as a 
substitute for the ordinary sensitive silver papers used in photography, 
and copies of negatives may be got as in the ordinary process. The 
outline of such photographs is well marked, but they are wanting in 
delicacy of detail. The negatives used for this purpose soon become 
spoiled, owing to the deposition on them of a red film of antimony 
sulphide, which cannot easily be removed. 
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XXVII.—Orystallised Glycerin. 


By Dr. Paut F. van Hamet Roos, Member of the Chem. Soc. of 
Paris and Berlin; Chemist at the Stirling Chemical Works, Strat- 
ford, London. 


Two months ago, I had the opportunity of observing in the chemical 
works of Messrs. Dunn and Company at Stratford, a quantity of 56 
pounds of crystallised glycerin. 

The crystallisation seems to have been induced by the movement of 
the railway and by the cold of the first days of January of this year. 
The specific gravity of this glycerin was found by me, at its melting 
point, 60° F., 1:261. 

The crystals are monoclinic, perfectly colourless, and of a pure 
sweet taste. By putting some of the crystals into ordinary good 
glycerin, magnificent crystals begin to develop, most of the impurities 
remaining in the mother-liquor. 

When the crystals are melted at a very gentle heat, not exceeding 
70°—80° F., and afterwards exposed to a cold of 30° F., a very small 
crystal of crystallised glycerin is sufficient to solidify all the liquid. 
When the liquid is kept for some time at 24° F. the solidification is 
spontaneous, but moving the liquor vigorously seems to be indispensa- 
ble to the solidification in the absence of a nucleus crystal. 

With regard to the fermentation of glycerin, it is mentioned by 
Prof. Redtenbacher, about twenty years ago, that there are two dif- 
ferent sorts of fermentation depending on the temperature. At 60° F. 
the results of the fermentation were propionic acid, at 100° F. alcohol 
and butyric acid. 

As it was mentioned that the fermentation soon stops and leaves a 
certain amount of unchanged glycerin, it was very probable, that this 
fermentation was due only to certain impurities which were contained 
in the glycerin on which Prof. Redtenbacher experimented. 

To determine this, I took 36 grams of crystallised glycerin, 50 grams 
of distilled water, and 5 grams of washed German yeast, and mixed 
the whole well together. I also took the same quantities of refined 
commercial glycerin (sp. gr. 1°248), distilled water and German yeast, 
and exposed both to a temperature of about 56°—~60° F. 

To determine whether the yeast was active or not, I mixed a few 
grams with an aqueous solution of sugar, and exposed this mixture 
at the same temperature. 

Since the 28th of February of this year, both samples of glycerin 
failed to show the least trace of fermentation, but a few hours after 
the contact with yeast, the sugar showed a violent fermentation as a 
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proof that the yeast was quite active. These experiments are still 
going on, and as soon as I observe any alteration in either sample of 
glycerin, I hope to report it. 

As it is suggested that hydrocyanic acid is a test for the purity of 
glycerin, I compared the action of this acid on the 28th of February 
on two different samples of refined commercial glycerin (sp. gr. 1°248), 
and on melted crystallised glycerin, but up to the present time no 
alteration in colour or other visible change has taken place. I took 
for these experiments 2 oz. of glycerin and about } oz. of hydrocyanic 
acid (5 per cent.). 

The solidification of the glycerin seems to depend especially upon 
its being perfectly pure and anhydrous. 

The least quantity of water or any other impurity hinders the crys- 
tallisation. 

The crystallisation does not seem to be induced by putting into 
refined commercial glycerin, crystals of other substances of the same 
system as crystallised glycerin, but my experiments in this direction 
are not yet finished. The crystallisability of the glycerin seems to 
be the best test for its highest purity, and at the same time a means of 
separating ordinary glycerin from almost all its impurities. 


XXVITI.—On the Action of the Organic Acids and their Anhydrides on 
the Natural Alkaloids. Part V. 


By G. H. Becxetr and C. R. Atper Wricut, Lecturer on 
Chemistry in St. Mary’s Hospital Medical -School. 


§ 1. Action of Acetic Anhydride on Opium Bases. 


Copr1nE and morphine appear to possess a structure different from that 
of the other opium alkaloids, in so far as the actions of organic acids 
and anhydrides are concerned. As shown in the previous portions of 
these researches, these two bases readily yield acetyl-, &c., derivatives ; 
only negative results, however, have been obtained as regards the for- 
mation of acetylated bases by the action of acetic anhydride on narco- 
tine (and its derivatives, hydrocotarnine and cotarnine), narceine, papa- 
verine, and thebaine. Narceine thus treated, appears to lose the 
elements of water (this Journal, 1875, 699), whilst thebaine becomes 
almost wholly converted in a non-crystalline base in no way resem- 
bling acetyl-codeine or. morphine. The thebaine employed was kindly 
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presented to us by Wm. D. Howard, Esq., by whom it had been 
extracted from opium; it gave the following numbers on combus- 
tion :— 


0°3090 gram. gave 0°8295 CO, and 0°298 H,0. 


Calculated. Found. 
73°31 73°21 
6°75 712 
4°50 — 
15°44 — 
100°00 


The resinous base formed by heating thebaine with excess of acetic 
anhydride at 100° for one hour, was dissolved out by means of sodium 
carbonate and ether; it gave no crystalline hydrochloride, but yielded 
an amorphous platinum salt containing 9°56 per cent. Pt: thebaine 
platinochloride requires 19°09 per cent.: hence it would seem as 
though the thebaine were polymerised by the action, forming a sub- 
stance (like acetylated tetracodeine) deficient in acid-saturating power. 

Papaverine was considered by Merck, its discoverer, to be indicated 
by the formula CaH,,NO,, and this result was corroborated by the 
analyses of Anderson; Hesse, on the other hand, has found that 
papaverine, purified by conversion into the acid oxalate, and regene- 
rated from the recrystallised salt, is indicated by the formula C,,H.,NQ,. 
Again, Anderson regarded the base as being capable of retaining 
ammonia when precipitated therewith, so as to yield an abnormally 
high percentage of nitrogen, whilst it has been supposed that the base 
prepared by Hesse’s purification process might retain oxalic acid. 
Our own results seem to show that Hesse’s formula is the correct 
one, and that the base purified by oxalic acid retains none of that sub- 
stance after precipitation by potash or ammonia and crystallisation 
from benzene, whilst no ammonia is retained by the substance precipi- 
tated by that reagent. 

Two samples of material were received from Messrs. Macfarlan, 
one almost snow-white, and believed to be absolutely pure papaverine, 
the other a crude impure product containing much dark colouring 
matter, and other substances. The first specimen gave these numbers 
after crystallisation from boiling benzene :— 


(A.) 0°3145 gram gave 0°8280 CO, and 0°1840 H,0. 


Three parts of the latter substance and one of oxalic acid were dis- 
solved together in hot water; on cooling and standing, with occasional 
stirring, the acid oxalate of papaverine separated out in crystals; these 
were pressed and recrystallised from hot water four or five times; 
finally, the hot solution of the nearly colourless salt was poured into 
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excess of ammonia, and the precipitate collected, washed, dried, and 
crystallised four times from boiling benzene. 


(B.) 0°3220 gram gave 0°8470 CO, and 0°1865 H,0. 


After another crystallisation from benzene— 


(C.) 0°3285 gram gave 0°8615 CO, and 0°1920 H,0. 
0°6740 gram burnt with soda lime gave 071815 Pt. 


Another specimen was prepared from the purified oxalate as (B), 
potash being substituted for ammonia as precipitant. 


(D.) 0°3295 gram gave 0°8630 CO, and 0°1940 H,0. 
0°7000 ,, burnt with soda-lime gave 0°1970 Pt. 


In order to see if, by any possibility, oxalic acid was retained by 
these samples, a quantity of the purified oxalate was dissolved in hot 
water, and to the solution acetate of ammonia and chloride of calcium 
were added ; the filtrate containing papaverine hydrochloride was pre- 
cipitated by potash, and the precipitate crystallised from benzene. 


(E.) 0°3470 gram gave 0°9080 CO, and 0°2055 H,0. 


All these numbers agree closely together, and with those calculated 
for Hesse’s formula, C,,H.,NO,;, whereas they do not agree so well 
with Anderson’s formula, CaH,NQO,; thus— 


Calculated Found. 
For CoH NO,. For Co,H2, NOj. A. B Cc D E 


Carbon .... 70°80 71°80 71°74 71:52 71°43 71°37 
Hydrogen .. 619 ; 650 643 649 654 658 
Nitrogen.... 413 i — — 382 399 — 
Oxygen .... 18°88 


100-00 


The following numbers represent the mean values obtained by 
Merck, Anderson, Hesse, and ourselves :— 


Merck. Anderson. Hesse. B. & W. 
Carbon .... 70°59 70°63 71°78 71°57 
Hydrogen... 6°54 6°40 6-02 6°51 
Nitrogen .. 4°75 4°18 4:26 3 90 


The impurity of the products examined by Merck and Anderson 
is probably occasioned by the great difficulty experienced in completely 
freeing papaverine by crystallisation from another substance which is 
precipitated along with it and persistently adheres to it; Hesse’s 
oxalate process, however, effects the separation completely ; thus the 
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crude papaverine employed was crystallised four times from benzene, 
whereby perfectly colourless crystals were obtained : of these— 


(F.) 0°3315 gram gave 0°8515 CO, and 0°1890 H,0. 


Even after two more crystallisations, the percentage of carbon still 
fell considerably below that required for Hesse’s formula. 


(G.) 0°3210 gram gave 0°8355 CO, and 0°1835 H,0. 


Calculated. Found. 
(G.) 
70°98 
6°35 


§ 2. Action of Acetic Anhydride on Strychnine. 


Strychnine was treated for varying periods and at different tempe- 
ratures with excess of acetic anhydride, without causing the formation 
of any crystallisable acetylated base; the products of the action evapo- 
rated on the water-bath yielded to water a salt from which nothing 
but unaltered strychnine could be obtained: after boiling strychnine 
for 20 hours with the anhydride, an inverted condenser being attached, 
the evaporated liquid refused to dissolve wholly in water ; the insoluble 
residue dissolved in alcohol and was precipitated from the solution by 
addition of water in amorphous flakes. After dryig at 100°, these 
contained: Carbon, 71°22 ; hydrogen, 6°22 (diacetylstrychnine, 
C.,H(C2H;0)2N,02, would require carbon, 71°77; hydrogen, 6°22) ; 
they much resembled acetylated tetracodeine, and refused to form a 
hydrochloride on addition of hydrochloric acid ; the small quantity of 
substance obtained, however, and its want of crystalline character, 
rendered further experiments on its nature unprofitable. 

By boiling strychnine with glacial acetic acid, no new base appears 
to be formed, nothing but unaltered strychnine being obtainable from 
the product by solution in water and cautious addition of ammonia. 
Hence, apparently, either strychnine does not give rise to acetyl- 


derivatives, or they immediately become saponified in contact with 
aqueous solutions. 


§ 3. Action of Acetic Anhydride on the Cinchona Alkaloids. 


Schiitzenberger has shown (Jahresbericht, 1858, 369), that benzoyl 
chloride acts on quinine and cinchonine with formation of monobenzoyl- 
quinine and monobenzoyl-cinchonine respectively, and that resinous 
bases of apparently analogous composition are similarly formed by 
the action of acetyl chloride; these latter substances, however, were 
not fully examined by Schiitzenberger. 
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On heating quinine and cinchonine with twice their weight of acetic 
anhydride to 130° for three hours, acetylated bases are formed, cor- 
responding in physical properties with those obtained by Schiitzen- 
berger; apparently, however, these substances are not the acetyl- 
derivatives of quinine and cinchonine, but of their isomerides, quinicine 
and cinchonicine, as on saponification they give rise to these substances, 
and as precisely the same bodies are also derivable from their respec- 
tive isomerides, quinidine and cinchonidine [termed by some chemists 
conchinine and quinidine respectively; Hesse (Annalen der Chemie, . 
elxvi, 217) applies the term quinidine to an alkaloid different from 
either of those described by Korner (Jahresbericht, 1862, 619), and 
calls the former one conchinine, the latter cinchonidine]. The bases 
used were kindly presented to us by David Howard, Esq., to whom 
we are further indebted for the polariscopic observations made. The 
quinidine and cinchonidine gave the following numbers on combustion 
after drying at 100° :— 

0°2705 gram of quinidine gave 0°7345 CO, and 0°1840 H,O. 


Calculated. Found. 
74°08 74°05 
7°56 


02280 gram of cinchonidine gave 0°6520 CO, and 0°1710 H.0. 


Calculated. Found 
"92 77°99 
‘79 8°33 
‘O09 — 
20 


308 100°00 


This substance did not give the faintest trace of thalliochin reaction. 

According to Leers (Annalen der Chemie, |xxii, 147), cinchonidine 
has the formula C,.H»2N,O; Pasteur, and more recently Howard 
(this Journal, 1872, 101), also Hesse (Annalen der Cheinie, clxxviil, 
244), have, however, shown that the same isomeride, cinchonicine, is 
obtainable from both cinchonine and cinchonidine ; on the other hand, 
Schiitzenberger (Jahresbericht, 1858, 372), found that so-called 
cinchonine has not always a definite composition, one specimen 
giving numbers agreeing with the formula C,,H,.N,0.; Stahls chmidt 
has described (Annalen der Chemie, xc, 218), a methiodide of cinchon- 
idine of composition C,s;H,,N,0,CH;I ; D. Howard, however (this 
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Journal, 1873, 1177), found that cinchonidine ethiodide is expressed 
by the formula C,H »N,0,C,HsI; the above analysis and the following 
percentages show that the body examined by us was veritably an iso- 
meride of cinchonine, C.H.,N,0. 


0:9290 gram of platinum salt, dried at 100°, gave 0°2555 Pt. 
Pt = 27°50 per cent. 
Calculated for CoH.,N,O.2HCI.PtCl, = 27°42 ,, 


05110 gram of the diethiodide formed by heating cinchonidine with 
excess of ethyl iodide, in a sealed tube at 100° for one hour, and crys- 
tallising from 90 per cent. spirit, lost at 100°, after becoming constant 
in the air, 00100 gram, and gave 0°3835 AgI. 


Calculated for C..2H.,N,0,2C,H;1,3H,0. Found. 
Water of crystallisation 1°43 1°95 
Iodine 40°38 40°56 


[The formation of diethiodides by heating cinchona alkaloids with 
excess of ethyl iodide, has been already pointed out by D. Howard, 
loc. cit. | 


(A.) Acetylated Base from Quinine. 


The product of the heating of one part of quinine dried at 130° with 
two of acetic anhydride to gentle boiling for three hours, was evapo- 
rated on the water-bath, and the residue dissolved in warm water was 
fractionally precipitated by potash. The second fraction was readily 
soluble in ether, from which the base was obtained as a clear varnish 
by evaporation ; no crystallisation could be provoked in this, nor could 
any crystallised salts be obtained from it. 

0°3290 gram dried at 110° gave 0°8630 CO, and 0°2250 H,0. 


Calculated. Found. 
72°13 71°54 

7°10 

7°65 

13°12 


CxH»,(C,H,O)N2O, .... 100-00 


With chlorine-water and ammonia it readily gave the thalleiochin 
reaction. 

On saponification by heating with alcohol and rather more of a soda- 
solution of known strength than was required to neutralise the acetic 
acid generated, evaporation to dryness of the product, and taking up 
the sodium acetate and unneutralised soda with water, numbers were 
obtained agreeing with those required for the above formula. . 
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1:106 gram neutralised 5°80 c.c. of soda-solution, of which 1 ¢.c. = 
00314 gram acetic acid ; hence there was formed 01821 gram of acetic 
acid = 16°46 per cent. 


Hence the acetylated product was formed by the reaction— 
C»H»N.0, + (C,H;0),0 = C,H;0.0H + C»H23(C:H;0)N.0,. 


This acetyl-derivative appeared to be deficient in acid-combining 
power; on dissolving in a slight excess of hydrochloric acid and pre- 
cipitating with platinic chloride, flocculent non-crystalline flakes were 
obtained, two samples of which contained respectively 21°16 and 18:28 
per cent. of platinum: the normal salt C.-H,;(C,.H;0)N.O2,2HCI,PtCl, 
would require 25°38, and the monoacid salt (CH. (C.H;0)N,0., 
HCl).PtCl, would require 17°44 per cent. of platinum ; similarly on 
shaking up an ethereal solution of the base with hydrochloric acid, so 
as to obtain a just feebly acid aqueous solution, and evaporating this to 
dryness, a gum-like residue was obtained containing carbon = 65°9, 
hydrogen = 6°9, chlorine = 6°9; the formula 5[C»H.3;(C2H;0)N.0.] + 
4HCl1 requires carbon, 66°7; hydrogen, 6°7; chlorine, 7°2. 

The base produced by the saponification of this acetylated product 
appeared to be simply quinicine, somewhat altered by the high tem- 
perature employed in the acetylation process; it gave numbers on 
analysis indicating that it was a quinine isomeride, and was found by 
D. Howard to give the same molecular rotation as ordinary quinicine ; 
nevertheless it was found excessively difficult to obtain any crystalline 
salts, the oxalate only becoming indistinctly crystalline to a small 
extent on long standing; moreover, the platinum salt precipitated 
from a solution containing an excess of hydrochloric acid was found to 
contain less platinum than normal quinine platinochloride ; thus one 
sample contained only 18°35 per cent. of platinum after drying at 100°, 
whilst another precipitated from a very acid solution contained 26:15; 
the formule (C»H..N,O.HCl).PtClh and CH»~N;O2,2HCI,PtCl, 
require respectively 18°63 and 26°82 per cent., the latter representing 
ordinary quinine platinochloride. 

Hesse has already pointed out (Annalen der Chemie, 178, 244) that 
quinicine when heated to 130°—140° yields a crystalline oxalate only 
with great difficulty, and that cinchonicine platinochloride thrown 
down from a solution not strongly acid, contains less platinum than 
the normal salt. 


(B.) Acetylated Base frum Quinidine. 


On repeating the above experiments with quinidine, products were 
obtained undistinguishable from those from quinine; the acetylated 
base gave these numbers : 
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Calculated. Found. 
Carbon 71°66 
7°38 
Acetic acid generated on 
saponification 17°57 17°88 


The base formed on saponification possessed the same rotatory power 
as that from quinine (i.e., the same molecular rotation as quinicine), 
and gave numbers indicating that it was somewhat impure quinicine ; 
a platinum salt made from a slightly acid solution contained 22°76 per 
cent. of platinum; both the saponification product and the acetylated 
base readily gave the thalleiochin reaction. 


(C.) Acetylated bases from Cinchonine and Cinchonidine. 


In the same way, monoacetyl cinchonicine was obtained from cincho- 
nine and cinchonidine: the base is obtainable only as a varnish, and 
yields no crystalline salts : on combustion numbers were obtained with 
each sample agreeing with the formula CH.;(C,H;0)N,0, and on 
saponification with soda 17:0 per cent. of acetic acid was formed from 
the product from cinchonine, and 17:7 and 16:2 per cent. from that 
from cinchonidine, the theoretical number being 17:14 per cent. The 
base produced on saponification appeared to be somewhat impure cin- 
chonicine, giving numbers agreeing with the formula C»HN,O, 
forming a crystalline oxalate with considerable difficulty and possessing 
the rotatory powers (D. Howard) of ordinary cinchonicine ; hence 
the product was formed by the reaction— 


Ca»H»N,O + (C,H;0),0 = C.H;0.OH + C2 H23(C,H;0)N,0. 


When the platinum salt was precipitated from slightly acid solutions 
19:97 and 18°61 per cent. of platinum was found in the products 
(dried at 100°) from cinchonine and cinchonidine respectively, the 
normal salt C.H,N.0,2HCI,PtCl requiring 27°42 per cent., and the 
mono acid salt (CaHsN2,0,HC1).PtCh, requiring 19°20 per cent. 


XXIX.—On the use of Platinum in the Ultimate Analysis of Carbon 
Compounds. 


By FERDINAND Koprer (Student in the Chemical Laboratory of the 
Owens College, Manchester). 


Ln virtue of its extraordinary catalytical activity, platinum appears to 
be well suited for application in the ultimate analysis of carbon com- 
pounds. Acting upon this idea, I have commenced an investigation, 
the first results of which I have the honour of laying before the Society. 

With regard to the substances subjected to combustion, I have as yet 
confined myself to hydrocarbons, and such other carbon compounds as 
contain only carbon, hydrogen, and oxygen. 


Analysis of Solids. 


The combustion is performed in a current of oxygen gas. The com- 
bustion-tube measures 35 to 40 cm. in length, its diameter being about 
15m.m. It is drawn out at the one end A (Fig. 1), where the weighed 
absorption-tubes are tobe connected. AtG, the oxygen enters the tube 
and at a, a, a, a, are placed stoppers of asbestos covered with platinum 
foil. The part of the combustion-tube marked B is occupied by a 
bundle of very thin platinum wire; whilst that marked C contains 
spongy platinum. At D the boat with the substance to be analysed is 
inserted. The comb.stion-tube is coated outside at B and C with a 
three-fold covering of iron wire-gauze, whilst at D it simply rests in a 


'<-~10Cms - - >t ---10 Cms-~ >! 


trough of double wire-gauze, so that the experimenter is enabled to 
watch the combustion as it proceeds. The caoutchouc connections are 
protected by screens, as shown at E, E, in Fig. 1. A stand of sheet iron 
supports the combustion-tube and holds it in a fixed position. The 
general arrangement is shown in Fig. 2. 

After having inserted the boat with the substance in the tube, and 
having connected the weighed absorption-bulbs and tubes, a current of 
oxygen gas is turned on, passing through the ‘potash bulbs at the rate 
of two to three bubbles per second. The three burners at B are then 
lighted and the substance cautiously heated, starting at E and proceed- 
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ing in the direction of the arrow. The substance first melts, then 
decomposition takes place accompanied by a separation of carbon and 


the liberation of dense fumes, which partly condense again in the colder 
parts of the tube. Finally, when the tube becomes hot the separated 
carbon burns off with brilliancy. 

The combustion being completed, the oxygen in the apparatus is 
again replaced by air. 

Reckoning from the moment when the flames at B were lighted until 
the chloride-of-calcium tube and potash bulbs are ready for weighing, 
from one and a half to two hours are needed for the combustion of about 
03 gram of substance. 

The following analyses serve to show the results attainable by this 
method. :— 


(1.) Analysis of Sugar. 


The substance employed consisted of chemically pure sugar dried, 
before use, at 100° C. 


I. 0°3207 gram gave 0°4928 gram of carbon dioxide, and 0:1893 gram 
of water. 

IT. 0°2914 gram gave 0°4516 gram of carbon dioxide, and 0°1699 gram 
of water. : 

LJ. 0°3276 gram gave 0°5052 gram of carbon dioxide, and 0°1916 gram 
of water. 

IV. 0:3406 gram gave 0°5246 gram of carbon dioxide, and 0°2006 gram 
of water. 

V. 0°3300 gram gave 0°5105 gram of carbon dioxide, and 0°1928 gram 


of water: 


hence percentage composition of sugar : 
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Found. Calculated. 


~ 


III. Iv. v. 
42°06 42°01 42°19 42°1 

6°50 6°54 6°49 6°43 
51:44 51°45 51°32 51°47 


100°00 100:00 100°00 100°00 100°00 100-00 


(2.) Analysis of Aurin. 


The substance employed was some of the chemically pure aurin, the 
preparation of which has been described by Dale and Schorlem- 
mer (Chem. Soc. J. [2], xi, 434). 

It was dried, before use, at 158°5° C. 


I. 0°2241 gram gave 0°6517 gram of carbon dioxide, and 0°1005 gram 
of water. 

II. 0°2246 gram gave 0°6543 gram of carbon dioxide, and 0°1012 gram 
of water. 

III. 0°3350 gram gave 0°9707 gram of carbon dioxide, and 0°1449 gram 
of water, 


hence percentage composition of aurin : 
Found. Calculated. 


- 


s II. IIT. Mean. Co9H}503. Cop Hy40s. 
79°31 8=79°44 79°03 79°26 79°21 = 79°47 
4°98 5°00 4°81 4°93 4°95 4°64 
15°71 1556 1616 15°81 15°84 15°89 


100:00 100:00 100:00 100-00 100-:00 = 100:00 


From these numbers it would appear that the composition of aurin 
is represented by the empirical formula, C.H,;0;. It is, however, pos- 
sible that the substance employed contained hygroscopic water although 
it had been dried at a temperature much higher than the boiling point 
of water. 

Analysis of Liquids. 

The combustion-tube as above described cannot be used for the com- 
bustion of liquids, or of solids volatilising without decomposition at a low 
temperature. Several experiments made in this way with naphthalene, 
heptane, and cymol yielded unsatisfactory results. The temperature 
at C (Fig. 1) cannot be sufficiently moderated, and thus the volatilisa- 
tion of the substance goes on so qnickly that the spongy platinum 
becomes partly red-hot, whilst a considerable quantity of the substance 
distils over undecomposed. Nevertheless satisfactory results might 
possibly be arrived at by the proper use of screens. 
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In order to obtain favourable results in the case of volatile bodies, I 
have employed an arrangement shown in Fig. 3. Part B of the com- 
bustion-tube contains the bundle of platinum wire; C is filled with 
small pieces of platinum foil. The wire, as well as the foil, is mixed 
with spongy platinum (about 30 grams in all); whilst stoppers of asbestos, 
covered with platinum foil, are placed in the positions indicated (a a) 
in Fig. 1. D indicates the place where the small glass bulb containing 
the liquid to be analysed is inserted. Above the burner F is placed a 
piece of sheet iron measuring about 5 cm. in breadth and 15 em. in 
length. At B the combustion-tube is covered all round with three-fold 
iron wire-gauze, whilst at C, D, and E the lower side only is covered, 
so that the course of the combustion may be watched. The combustion- 
tube is supported by a stand of sheet iron, the form of which is indicated 


in the figure. (Fig. 3.) 


When everything is ready for starting the combustion, the three 
burners at B are kindled and a regular current of oxygen turned on, 
as in the case of solids. The substance is then distilled off by heating 
at E and proceeding in the direction of the arrow. This operation 
does not require special caution, inasmuch as the fumes evolved almost 
entirely condense again near C, being there sucked up by the spongy 
platinum. When about half of the liquid has volatilised, very gentle 
heat is applied at F, and this is continued until the spongy platinum 
appears moist only at the middle of part C, the liquid having been com- 
pletely driven out of the bulb. The protecting piece of sheet iron 
above F is then removed, and the combustion-tube exposed to the direct 
flame at F, care being taken that the rise of temperature is not too 
rapid. Finally, stronger heat is applied, the burner F being gradually 
moved on in the direction of the arrow until it has reached the 
three burners at B, whereupon the oxygen in the apparatus is again 
replaced by air. 
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According to this method the following results were obtained :— 


Analysis of Cymene. 
I. 0°3035 gram gave 0°9935 gram of carbon dioxide, and 0°2953 gram 
of water. 
II. 0°2142 gram gave 0°6986 gram of carbon dioxide, and 0°2057 gram 
of water. 
Ili. 0°2699 gram gave 0°8856 gram of carbon dioxide, and 0°2611 gram 


of water. 
IV. 0°2181 gram gave 0°7123 gram of carbon dioxide, and 0°2100 gram 
of water. 


therefore the percentage composition of cymene is: 


Found. Calculated. 
I II. 1II. IV. Mean. CoH yy. 


Oachen 89°28 88-90 89:49 89:07 8919 89°55 
Hydrogen .. 1081 10°67 10:75 10:70 10:73 10-45 


“”" 


100°09 99°57 100°24 99°77 99°92 100°00 


These numbers agree sufficiently well to prove the applicability of 
the above method. 

I propose to extend these experiments to the combustion by the above 
method, or such modifications of it as may prove necessary, of carbon 
compounds containing chlorine, nitrogen, sulphur and other elements. 
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General and Physical Chemistry. 


Spectrum Analysis. By R. Bunsen 
(Pogg. Ann., clv, 230—252, and 366—384). 


THE production of spark-spectra has hitherto been attended with prac- 
tical difficulties which have prevented the application of the spectro- 
scope in the chemical laboratory for the detection of the majority of 
the elements. The present papers describe appliances which have for 
their object the production of spark-spectra with the same facility as 
flame-spectra; and they point out methods of utilising the delicate 
spectra reactions in practical analysis. 

The constant battery, without porous cells, invented by the author 
a few years ago, is first discussed. The exciting liquid in this battery 
is a mixture of sulphuric acid and solution of potassium bichromate, 
and the cells are constructed with a prism of the most compact gas- 
retort coke, 12 cms. high, 4 cms. broad, 1°3 cm. thick, and a plate of 
rolled zinc of the same height and breadth, 0°5 cm. thick. The dis- 
tance between the carbon and zinc may be from 3 to 10 mm., and the 
zinc is coated with wax, except on the surface opposite the carbon, 
where it is amalgamated. The battery gives the best results when the 
exciting liquid contains 1 part of potassium bichromate, 2 parts of 
sulphuric acid, and 12 parts of water. Ten litres of this mixture are 
prepared by gradually adding 765 grams of pulverised bichromate to 
832 c.c. sulphuric acid of sp. gr. 1°836, and when the decomposition 
of the bichromate is complete, pouring in, with constant stirring, 
9°2 litres of water, in a stream as thick as one’s finger. The cell, 
which must have a capacity three or four times greater relatively than 
that of an ordinary Bunsen’s or Groves’s cell, is formed of a cylindrical 
glass jar, 280 mm. high and 88 mm. diameter, and the zinc-carbon 
couple reaches only to half the depth of the vessel. The constancy is 
not equal to that of other forms of battery; but a cell which at first 
yielded a current of intensity = 36, was found, after the circuit had 
been closed for 14 hours with a conductor of inconsiderable resistance, 
to give a current of intensity = 6. On account of the absence of 
porous cells, the internal resistance of this element is less than that of 
a Groves’ or ordinary Bunsen’s cell, while the electromotive force of 
the arrangement is greater than that of a Groves’s cell by 134 per 
cent. With the circuit open, the consumption of zinc is little greater 
than in other forms of cell; and with the circuit closed, the unproduc- 
tive consumption of zinc is only 22 per cent. of the whole; while in 
the nitric acid batteries it amounts to 48 per cent. During the last 
four years, the author has constantly used, for lecture purpuses, a 
battery of forty of these cells, each having an active zinc-sarface of 
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40 square centimeters. This battery, which is provided with a simple 
arrangement for lifting the plates out of the liquid, when not in use, 
has, during the whole of the above-mentioned period, required no other 
attention than the devotion of a few minutes’ time to the re-amalgam- 
ation of the zinc, and the replacement of the water lost by evapo- 
ration. The current is still effective in producing a luminous arc 
between charcoal points, which is used for photo-chemical experi- 
ments, and the battery will probably be serviceable for some time to 
come, as a source of dynamic electricity for lecture demonstrations. 

For passing the induction-spark between charcval points, the 
author has devised a very simple apparatus, the support of which is 
nothing more than a three-necked Woulfe’s bottle. To platinum 
wires forming the poles of the induction circuit, are attached little 
cones, made out of sticks of the ordinary drawing charcoal, which are 
previously prepared by heating to whiteness in a covered crucible. 
The cones are afterwards freed from silica, magnesia, &c., by boiling 
in a platinum dish, first with hydrofluorie acid, then with concentrated 
sulphuric, nitric, and hydrochloric acids successively. A‘fresh pair of 
charcoal points is used for each observation ; they are .saturated with 
the solution under examination, of which they will take up more than 
their own weight, and they will continue to give spectra for a long 
time. Cones saturated with pure solutions of known salts may be 
kept in labelled bottles in readiness to furnish normal spectra for com- 
parison. The slit cf the spectroscope is protected by a film of mica 
from the particles of liquid thrown about during the passage of the 
sparks; the mica being easily removed and cleaned when necessary. 

The appearance of the epectrum of a given substance greatly 
depends upon the width of the slit ; for as this is gradually made nar- 
rower, groups of new lines may become visible. Thus, the broad bands 
in the red part of the spectrum of yttrium, are, by the narrowing of 
the slit, resolved into a great number of well-defined lines, the posi- 
tions of which furnish conclusive evidence of the presence of the 
element. That adjustment of the slit which clearly brings out these 
lines with a solution of yttrium chloride, when the induction sparks 
of the coil, with a jar interposed in the circuit, would pass between 
platinum wires 1 to 2 cm. apart, is regarded by the author as the 
most suitable for a single prism spectroscope. 

The source of the light is another point of high importance, for many 
substances are vaporised by the intense temperature of the jar circuit 
spark, and furnish a great number of lines, which, at the temperature 
of the simple spark, or at that of the non-luminous gas-flame are either 
not produced or are of insufficient brightness for observation. The 
spectra of the alkali and alkaline-earth metals and those of indium and 
thallinm, are readily obtained by holding a bead on a fine platinum 
wire in the fusion-zone of the non-luminous gas-flame. As the spec- 
trum yielded by an element is not independent of the combination in 
which it exists, it is necessary to select some determinate compounds 
as the standards of comparison, and the author prefers the chlorides, 
on account of their ready volatility, and the ease with which they may 


be prepared. 
The properly purified charcoal points give, when dry, or when 
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moistened with hydrochloric acid, no spectrum except that of the air 
or gas surrounding them. Thus in air, the lines of oxygen, nitrogen, 
and hydrogen are visible; and when characteristic lines of the sub- 
stance under examination nearly coincide in position with air-lines, it 
is desirable to place the points in an atmosphere of hydrogen or of 
coal-gas, and a simple addition for that purpose to the spark-apparatus 
is figured and described. 

The papers give the mode of preparing pure compounds of the 
alkalis and alkaline earths, and of lanthanum, cerium, yttrium, didy- 
mium, erbium, &c.; the methods of spectroscopically detecting the 
presence of various elements are described in detail; and maps of 
spark and flame spectra, together with drawings of the battery and 
spark apparatus are appended. 

R. R 


Remarks on the Symbol («) of the Specific Rotatory Power. 
By O. Husse (Chem. Centr., 1875, 369). 


De Montcotrier (Bull. Soe. Chim., xxii, 487), has shown that the 
value of a differs according as the experiments are made with the ray 
D or with the transition-tint. Weiss found that in the case of sugar- 
solutions, the value of a obtained by the ray D was to that obtained 
from the transition-tint as 1: 1049. Montgolfier thought that igno- 
rance of this fact caused substances to be set down as isomeric or 
impure, merely because of the variation of «. 

The author remarks that Biot made observations both with red 
light and with the transition-tint, and that he calculated that 
a, 23 
a, 39 
value of a, obtained by it from observations with the transition-tint, 
are not reliable. 

The symbol « being equivocal, it is proposed to substitute a) for 
the specific rotatory power obtained by means of the sodium ray, as 
has, indeed, been done for many years in Germany. Other uncertain- 
ties with regard to the value of « are that it is often referred to differ- 
ent units of length, that the angles of rotation are reckoned differently, 
and the amount of substance in solution is differently expressed. 


D. B. 


This ratio, however, is not constant, and therefore the 


Detection of Alternations of Electricity by means of Flame. 
By F. Fucus (Pogg. Ann., clv, 252—258). 


Tue paper describes phenomena observed with three platinum elec- 
trodes immersed in a gas-flame ; one being in communication with a 
gold-leaf electrometer, another with the earth, and the third with an 
extremity of a secondary spiral, or with the pole of a battery. 

R. RB. 
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On the Electric Conductivity of the Halogen Compounds 
of Lead. By E. WitepEemann (Pogg. Ann., cliv, 318—320). 


Accorpine to Buff (Ann. Chem. Pharm., ex, s. 258, 1859), lead chloride 
conducts electricity like a metal, that is, without decomposition ; the 
author finds, however, that with increase of temperature there appears 
to be increase of conductivity, which is opposed to the behaviour of 
metals. To examine the conductivity of lead chloride, bromide, and 
iodide, two platinum plates were sunk in a glass vessel, between which 
were placed the substances to be examined in a state of powder. 
This powder, in the case of the lead bromide and iodide, may be 
pressed firmly into the vessel, but in the case of lead chloride, the 
substance may be fused and allowed to solidify in the vessel. A ther- 
mometer is placed in the vessel and the whole heated in a bath of 
iron filings. The author gives tables of the results with chloride, 
bromide, and iodide of lead at different temperatures. Lead chloride 
gives results of the same character whether, it be melted and allowed 
to solidify, or taken in the state of powder. 
J. M. T. 


On the Unipolar Conduction of Electricity through Gas 
Strata of different Conductivity. By F. Braun (Pogg. Ann. 
cliv, 481—507). 


WHEN two connected metallic wires are placed in the mixture of gases 
in a glowing flame, a current generally arises, produced by the contact 
of two separate currents, one, the thermo-current, arising from the dif- 
ferent temperatures of the wires, and another caused by the difference 
in the surrounding of the electrodes. This last current the author 
calls the contact current, and the algebraic sum of both he calls the 
flame current. The contact-current may be made to preponderate over 
the thermo-current when one of the electrodes is surrounded by gases 
which differ from those enveloping the other. Under such conditions, 
it can be shown that a current, the electro-motive force of which does 
not exceed that of the flame-current, always has less resistance in the 
direction contrary to the contact-current, and generally, also, in a 
direction contrary to the flame-current. 

The author states that it is not possible to explain the phenomenon 
of unipolarity by a resistance on the cathode increasing with the in- 
’ tensity of the current. He explains that the intensity of the current 
varies in a very complicated way with the electro-motive force. 
Hence it follows, as can be shown experimentally, that also on the 
anode, even when surrounded by good conducting cases, there exists a 
resistance increasing considerably with the intensity of the current. 

The intensity of a current which is flowing in the direction of best 
conductivity diminishes when the electrodes approach each other in a 
horizontal section of the flame 

J. M. T. 
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Collation of Facts showing that Chemical Transposition 
between Solid Substances is accompanied by Contraction 
of Volume. By W. Miiuuer (Pogg. Ann., cliv, 196—215). 


Tue author having observed (Pogy. Ann., cxxxix, 287) that, of the 
solid compounds of chlorine, bromine, and iodine, those in which the 
greatest amount of contraction took place during their formation, were 
the most stable, subsequently found that the compounds of sulphur 
yielded analogous results; and on comparing the results given by dif- 
ferent substances combining with an element or a compound, he was 
led to the formation of the following rule, at least for solid substances. 
“The stability of a chemical compound is directly proportional to the 
amount of contraction which its component parts undergo at its for- 
mation,” with this limitation, however, that only compounds of the 
same nature and at the same temperatures are compared. If it is one 
of the chief characteristics of stable compounds that diminution of 
volume takes place at their formation, then in all cases where a transpo- 
sition takes place between solids, the product being a solid, then the 
sum of the volumes of the bodies acting on each other must be 
greater than the sum of the volumes of the products, as for instance— 


= — Specific volume after 


. the transposition. 
reacting substances. 


(1.) NaCl + K = KCl + Na. 


(H. Davy.) ......+0.. 27°19 + 45°23 = 72°42) 38°34+23°66= 62°00 10°42 
AsO + Na, = 3(Na,O) 
+ As. (Gay-Lussac 
and Thénard.) .......|54 + 141°96 =195°96) 66°21+25°18= 91°39 10457 
(2.) FeO; +3KCy =3(KCy0O) | 
+ Fe,. (Fresenius.),. |30°95 + 128°4 = 159°34/120 +14138=13413) 25°22 


The author gives a long list of transpositions showing the con- 
traction produced by the action (1) of elements on compounds, and 
(2) of compounds on compounds. In the construction of the tables, 
the author used Gmelin’s lists, Lehrbuch der Chemie, and Will and 
Nauman’s Jahresbericht. The numbers for the specific volumes were 
obtained by the division of the combining weights by the specific 
gravities (given in a former paper). The author also states that 
comparable results of the diminution in volume and the heat-effects 
might be obtained by adopting a definite unit for the reacting sub- 
stances, and by taking into consideration the differences in the specific 
heats; but this is beyond the scope of the paper. It is, however, 
certain that in the case of transpositions where a considerable contrac- 
tion takes place, as the reduction of oxides of tin, lead, or copper b 
potassium, the action is of a very energetic nature, whilst the small 
amount of contraction in the case of barium sulphate and calcium 
carbonate, corresponds with the slowness of the reaction. From the 
number of examples without a single exception tending to prove that 
chemical transposition is accompanied by contraction, the author thinks 
himself justified in believing that this is not accidental, but that, under 


670 ABSTRACTS OF CHEMICAL PAPERS. 


the conditions above stated, chemical transposition is always accom- 
panied by contraction. Starting from the observation that the con- 
traction is proportional to the intensity of the action, he feels justified 
in assuming that contraction plays an important part in the production 
of chemical action. Independently of hypotheses on the constitution 
of matter, it has been proved in the case of solid bodies, that, in conse- 
quence of chemical transposition, the particles of matter become grouped 
in such a manner that their mutual affinities are better satistied than 
before. Accordingly, the tables of transposition which the author gives, 
show, to his satisfaction, that chemical force is simply the effect of 
gravitation. To elucidate his theory, the author says, suppose that 
the elements are composed of atoms surrounded by an elastic envelope, 
and that these atoms, with their surrounding envelopes or media, con- 
stitute little spheres of different sizes for the different elements. Only 
the outer surfaces of the coverings touch each other, and thus the 
difference in the specific gravities of substances would be caused by 
the difference in weight of the atoms and the size of their coverings. 
Chemical combination following on the mixture of spheres of dif- 
ferent kinds, causes the intervening spaces to be better filled, and 
therefore contraction ensues. The amount of contraction depends 
upon the proportion between the sizes of the mixed spheres, and thus 
determines the intensity of chemical affinity. By the union of a 
greater mass of spheres in a smaller space the attraction is increased, 
and consequently the volume of the elastic covering diminishes. 
This is shown when the alkali-metals combine with oxygen, as the 
volume of the metal is diminished instead of being increased by the 
interpenetration of the oxygen. Then, if a third or fourth kind of 
sphere can penetrate the mass, notwithstanding the resistance of the 
already compressed coverings, compounds of three or more elements 
may be formed. When the contraction can no longer take place, 
chemical affinity is reduced to zero. The mathematical treatment of 
the change of volume following the intermixture of spheres of differ- 
ent sizes, might, the author thinks, elucidate the measuring of the 
combining weights. He says that the above attempts to form an 
idea of the mode of chemical action are only conjectures; but the 
contraction taking place during chemical transposition is a fact from 
which he deduces the conclusion that chemical affinity is universal 
gravitation modified by the nature of the matter. He states that, in the 
present condition of our knowledge, it is not permissible to assume 
that wherever contraction would follow chemical change, there change 
is possible; the law, however, is confirmed by several failures at 
obtaining a transposition, as in Berthier’s experiment with barium car- 
bonate and sodium chloride, or Tromsdorff’s with calcium sulphate 
and sodium chloride; both these transpositions are incompatible with 
the above theory, as instead of diminishing, the volume would increase, 
in the first case, from 100°2 to 107°4, and in the second, from 102°4 to 


103°7. 
J. M. T. 


GENERAL AND PHYSICAL CHEMISTRY. 


A Simple Pyrometer. 
By H. Scuwarz (Dingl. polyt. J., cexviii, 215—217). 


Ir being required to determine the temperature of the gases escaping 
from the funnel of a locomotive, the pyrometer about to be described was 
proposed to be constructed, so as to withstand the violent vibration 
during the journeys, and to facilitate the reading of the temperature 
during the stoppages at the stations. 

A slightly conical steel bolt was hung by its narrow end from a 
hook in the inside of the funnel, and on this bolt was fitted a ring of 
brass. On the steel bolt an accurately divided scale was marked, and 
a fine poiut on the ring served as an indicator. The steel bolt had a 
length of 100 mm., and was 30 mm. in diameter at the thinner end, 
and 31 mm. at the thicker, so that the diameter increased 0°01 mm. 
for every mm. of lineal measurement. The brass ring had a thickness 
of 15 mm., a height of 10 mm., and measured 30 mm. in internal 
diameter on its upper surface, and 30°1 mm. on its lower. The 
extreme diameter was the same on both sides, viz., 60 mm. 

Untempered steel expands by 0°(01079 times its length for an in- 
crease in temperature of 100°. The steel bolt would consequently 
expand for 100° by 30 x 0°:001079 = 0°03237 mm. It would there- 
fore measure at this increased temperature 30°03237 mm. 

Brass expands by 0°001868 times its length for an increase of 100° 
in temperature. The expansion of a ring can be considered as the 
expansion of a rod of the same length as the ring. If therefore, d 


(60 mm.) be the outer diameter, and é (30 mm.) the inner, then e+, 


7 = 141°30 mm. = the mean length of the upper side of 
60 + 301 | _ 


the ring; the same for the under side would be 5 = 
141°457 mm. 

At an increase of temperature of 15° to 115° such a rod would 
expand to 141°5639 mm., and therefore the diameter at all points to 
1415639 

T 
the thickness of the ring would, however, also take place, by which 
the internal diameter would become reduced by 15 x 0°001868 = 
00280 mm., so that the actual diameter on the upper side at 115° 
would be 30°0550 mm. But at this temperature the steel bolt would 
have at its thinner end a diameter of only 30°03237 mm. The end of 
the bolt would consequeutly extend 2°395 mm. through the ring. 

By the use of a zinc ring a somewhat greater indication would be 
“stony as the coefficient of expansion for zinc is greater than that for 

rass. 

The figures given above are intended merely to show the method of 
calculation, and under all circumstances it is necessary to check the 
graduation against a good thermometer. 


- 45, i.e, from 30 mm. to 30°083 mm. An expansion in 


H. H. B.S. 
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Thermo-Chemical Researches. 
By Jutius THomsen (J. pr. Chem. [2], xi, 402—430). 


Manganese, Zinc, Cadmium, and Iron.—The heat of formation of the 
chlorides of these metals was chosen as the fundamental value, because 
it can be accurately determined. The following results were obtained 
by means of this value :— 

Manganese (Mn = 55). Temperature 18°. 


—— 8 Reaction. Heat-units. Explanation. 


(| (Mn,Cl,). 111990 Anhydrous chloride. 

(Mn,O,H,0). 94770 Hydrated monoxide. 

| (Mn,0.,H,0). 116280 Hydrated dioxide. 

Solids (Mnz,O0s,Ko). 389650 Potassium permanganate. 
(Mn,02,802,4H,0). 190810 Crystallised sulphate, from 
metal, oxygen, sulphur, diox- 
(Mn,02,802,5H;0). 192540 ide, and water. 
(MnCl, Aq). 16010 — of solution of dichlor- 


. Heat of solution of sulphate 
(MnSO,.4H,0.Aq). 1770 with 4H,0. 


Heat of solution of sulphate 
| (MnS0O,.5H,0.Aq). 40 with 5H,0. 


(Mn,OgK3,Aq). — 20790 Heat of solution of K,.Mn,0Ox,. 
Solutions ¢ (Mn,SO;Aq). 26480 Heat of neutralisation of hy- 


(Mn,H,Cl,Aq). 22950 drated monoxide. 
(Mn,0,SO;Aq). 121250 Sulphate in aqueous solution. 
(Mn,Cl,,Aq). 128000 Chloride. . siessicniaiaan 

aa Az K,Mn,0, formed from hydrate 
(2Mn,O;,2K Aq). 14760 nae ay J 
2Mn,0¢ formed from hydrated 
peroxide. 


(2n0,0,,2K Aq). — 28260 { x 
L 


Zinc (Zn = 65). Temperature 15°. 


Resulting Reaction. Heat-units. Explanation. 
bodies. 


(Zn,O). 85430 Oxide. 

Solid (Zn,O,H,0). 82680 Hydrated oxide. 
ones | (Zn,Cl,). 97210 Chloride. 

(Zn,O2,802,7H,0). 181660 Sulphate. 


(ZnCl,, Aq). 15630 Heat of solution of chloride. 


Heat of solution of crystallised 
(ZnSO,,H./,Aq). — 4240 sulphate. 
(ZnCl,,Aq). 112840 Chloride in aqueous solution. 
(Zn,O0,SO3Aq). 106090 Sulphate in aqueous solution. 
Solutions { | (ZnO,SO;Aq). 20660 Neutralisation of anhydride. 


(Zn,SO3Aq). 23410 
(Zn,2HCl1Aq). 19880 Neutralisation of hydrate. 
(Zn,2C.H,O,Aq). 18030 
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Cadmium (Cd = 112). Temperature 18°. 


Resulting 


“ely Reaction. Heat-units. Explanation. 


(Cd,O,H,0). 65680 Hydrated oxide. 

(Cd,O02,80,¢H,0). 158290 Crystallised sulphate. 

(| (CdCl,,Aq). 3010 Heat of solution of chloride. 

(CdSO,.$H.O.Aq) 2540 Heat of solution of sulphate. 

(Cd,Cl,,Aq). 96250 Formation of chloride and sul- 

(Cd,O,SO;Aq). 89500 phate in aqueous solution. 

(Ga SO,Aq) 23820 Neutralisation with sulphuric 
—- acid. 

G id H,Cl,Aq). 20290 N _ —- with hydrochlo 

(Cd,N,O;Aq). 20320 Neutralisation with nitric acid. 


Aa Neutralisation with hyposul- 
(Ca,8;0;Aq). 20360 { tte ae 


(Cd,Cl,). 93240 Anhydrous chloride. 
Solids 


Solutions 4 


Tron (Fe = 56). Temperature 18°. 


Reaction. Heat-units. Explanation. 


(Fe,Cl,). 82050 

(Fe,,Clg). 192060 ‘ ‘ 
Sesquichloride formed from mono- 

(Fe,0,H,O). 68280 Formation of hydrates from metal, 

(Fe.,03,3H.O). 191130 oxygen, and water. 

(2Fe,0) 54570 Oxidation of monoxide to hydrated 


oxide. 
eran pron Heat of solution of the chlorides and 
6> ° 


(FeSO,.7H,O,Aq). —4510 protosulphate. 


(Fe,SO3Aq). 24920 Heat of neutralisation of hydrated 
(Fe 2HC1Aq) 21890 monoxide in aqueous solution. 


(2Fe,3803Aq). 33750 


Formation of chlorides from elements. 


(2Fe,6HCI1Aq). 33450 
= Heat of neutralisation of hydrated 
(2Fe,N,O,;Aq). 33600 f oxide in aqueous solution. 


(2Fe,Cl,0;Aq). 31200 


(2Fe,2C,H,C,Aq). 23970 
(Fe,Cl,,Aq) . 99950 FE ti f hl id . 
(Fe,,Cl,, Aq). 955420 ormation of chlorides in aqueous 
(2FeCl,Aq,Cl.). 55520 solution. 
(Fe,0,SO0,Aq). 93200 Formation of sulphates in aqueous 
(Fes,03,380,Aq). 224880 solution. 


Of the ten metals already mentioned (see this Journal [2], xiii, 223, 
and xiv, 29) nine decompose water, i.e., dissolve in dilute hydrochloric 
VOL. XXIX. 27 
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acid with evolution of hydrogen. The evolution of heat in this reaction 
is for every molecule of hydrogen given off. 
For Lithium 125860 heat-units. 
Potassium ” 
Sodium 
Magnesium 
Aluminium 


Manganese 


G. TF. A. 


Thermic Researches on the Formation of the Alcohols, and 
on Etherification. By M. BertHetor (Compt. rend., Ixxxii, 
293—299). 


I. Alcohol.—The amount of heat developed by the addition of water to 
ethylene to form alcohol may be obtained from that given off in the 
formation of sulphovinic acid from ethylene and from alcohol respec- 
tively (Compt. rend., Ixxxii, 190 and 249). The heat given off in 
these cases was found to be as follows (the numbers express kilogram- 
degrees) :— 


C.H, > H.SO, => C.H;.HSO, 
Gas. Dilute. Dilute. 


C.H,O + H.SO, = C.H;HSO, + H,O0 
Pure. Dilute. Dilute. Liquid. 


whence 


C,H, + H,0 = C.H,O 
Gas. Liquid. Liquid. 


The comparison of the heats of combustion of ethylene and alcohol 
(Ann. Chem. Phys. [4], vi, 391) indicated a similar result. 

II. Hther.—The action of fuming sulphuric acid on ether was also 
studied, and the mean result obtained for the reaction was an evolution 
of 30 kilogram-degrees of heat, whence the following numbers :— 


(C.H;)20 + 2H;SO, = 2C.H;.H;SO, 
Dilute. Dilute. 


(C.H;)20 + 2H.SO, = 2C.H;.H.SO, + H,O ee +31°6 
Pure. Dilute. 


The production of dilute sulphovinic acid from ether dissolved in 
water and dilute sulphuric acid absorbs 10°6 kilogram-degrees, which 
is about the same as with alcohol, where the number is 9°4. 

From the above results the following is also obtained :— 
2C.H,O = (C,H;)20 + H,O 
Pure. Liquid. Liquid. 
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2C,.H,O = (C,H;)2.0 + H,O ecorbecccccce joeae 3°0 
Vapour. Vapour. Vapour. 


Hence the transformation of alcohol into ether produces little or no 
thermic effects at the ordinary temperature; but in the gaseous state 
a small amount of heat is developed. 

III. Isopropyl Alcohol.—Propylene was passed into a tube containing 
a given weight of SO.(OH)., and placed in the calorimeter ; when the 
acid was considerably in éxcess, the amount of heat, Q,, evolved was 
17 kilogram-degrees. The tube was afterwards broken, and the fresh 
evolution of heat, Q2, observed. If Q represent the heat developed by 
the solution of the SO,(OH), in water, Q: + Q: — Q is the heat 
developed by the reaction of the propylene on the acid; this quantity 
was found to be about + 14°8. About a third of the propylene, how- 
ever, undergoes polymerisation. In order to take this into account, it 
is assumed that the polymerisation of propylene evolves the same 
amount of heat as that of gaseous amylene. The following numbers 
are thus obtained :— 


C,H, + H.SO, — C,H,.H.SO, 
C,H. a H,O = C,H,O 


The. hydration of propylene therefore develops much the same 
amount of heat as that of ethylene. 

The author argues that the change of the primary into the secondary 
propyl alcohol should not be accompanied by either absorption or 
evolution of heat. 

F. D. B. 


Thermic Researches on the Ethers of the Haloid Acids and 
on the Amides. By M. Berruetor (Compt. rend., lxxxii, 
397—400). 


Tue formation of these ethers from the alcohols is too slow a process 
for calorimetrical observation; the heat produced may, however, be 
calculated if we assume that the combination of ethylene with the 
haloid acids absorbs the same amount of heat as that of amylene with 
the same acids. We thus obtain— 


C.H,O + HCl = C.H;Cl + H,O 
Vapour. Gas. Vapour. Vapour. 


C.H,O + HI — C.H,I + H.O 
Vapour. Gas. Vapour. Vapour. 


If the acid alone were gaseous we should have for C,H;Cl + 3. 4, and 
for CHI + 6. 0. 

When a haloid acid is dissolved in alcohol, more heat is given off 
than when it is dissolved in water, although no trace of ether exists in 
the liquid. The ether is produced afterwards by decomposition of the 
alcoholates at first formed. This decomposition is accompanied by a 


considerable absorption of heat. 
222 
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With regard to the amides, the heat of formation of oxamide from 
ammonia and oxalic ether is easily obtained, owing to the rapidity of 
the reaction ; 26°4 kilogram-degrees are evolved, whence it is calcu- 
lated that the formation of oxamide from ammonium oxalate absorbs 
2°4 kilogram-degrees, or about the same amount which is taken up in 
the separation of water from ammonium formate. 

It may be considered as a general rule that the addition of the 
elements of water to an organic compound, whether amide or ether, is 
accompanied by evolution of heat, and vice versd. 

F. D. B. 


Thermic Researches on Potassium Thiosulphate. 
By M. BertHetort (Compt. rend., Ixxxii, 400—403). 


Tuts salt is found, often in considerable quantity, in the products of 
combustion of gunpowder; its presence was supposed to be due to the 
reduction of the sulphate by charcoal, or to that of the carbonate by 
sulphur. 

The author calculates that the formation of potassium thiosulphate 
from its elements should evolve 274 kilogram-degrees of heat; that of 
potassium sulphate, 350°8; that of potassium sulphide 102°2; that of 
carbonic oxide 28; that of carbonic acid 97; and that of potassium 
carbonate 280°8. From these data he obtains the following amounts 
of heat absorbed by the reduction of the sulphate and carbonate :— 


2K.SO, + 2C = K,S,.0; + K.CO; + CO, .... —49°5 
2K.S0, + 3C = K.S8.0, + K.CO, + 2CO coee —90'0 
3K.8SO0, + 4S = K.8.0, + 2K.8 + 3CO, coon OU? 


The thiosulphate cannot, therefore be formed directly by the com- 
bustion of the powder, for no chemical reaction absorbs heat, which 
takes place without the aid of exterior force. 

When heated to about 550° C., potassium thiosulphate breaks up 
into potassium sulphate and pentasulphide, and at a slightly higher 
temperature the pentasulphide is also decomposed ; the thiosulphate 
cannot, therefore, be formed during the combustion by the reduction 
of sulphate and carbonate, but is more probably due to absorption of 
water and oxygen by the potassium sulphide during the processes of 


analysis. 
F. DP. B. 


Solubility Determinations. 
By Victor MEYER (Deut. Chem. Ges. Ber., viii, 998—1003). 


Limpricut has shown in a recent paper (this Journal [2], xiii, 730) 
that warm saturated solutions may vary in composition, even after 
standing for several days. The author has found the following method 
of determining solubilities to be free from such errors, and to give very 
constant results. 

The substances are dissolved in hot water in large test-tubes, which 
are then placed in a bath of cold water. The solutions are stirred 
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violently with a glass rod until they have acquired the temperature of 
the bath ; then left for about two hours, and after noting the tempera- 
ture of the bath, again stirred and filtered through a dry filter. The 
residue after evaporation is determined in the usual manner, about 
10—30 c.c. being sufficient for one determination. 

The author also describes an apparatus for estimating solubilities at 
the temperature of any constantly boiling liquid, a drawing of which 
will be found in the paper. 

Ww. me. Fe 


Inorganic Chemistry. 


On the Mutual Action of the Haloid Elements. 
By A. Porixizin (Deut. Chem. Ges. Ber., viii, 766). 


ExreriMeNts on the action of bromine on the chlorides of lead, 
barium, strontium, and calcium, showed that at a given temperature 
aud with a given quantity of bromine, a certain limit of substitution 
is attained. 

When 1 mol. barium chloride was acted on by 1—4—9—16 mols. 
bromine, the quantities of chlorine displaced were 9°8—21:4—29—39 
per cent. 

Other salts yielded like results, but with a different limit in each 
case; thus for equivalent quantities, PbCl, = 15 per cent.; BaCl, = 
98 per cent.; SrCl, = 6:5 per cent.; CaCl, = 3°6 per cent. The 
above numbers show that the amount of substituted chlorine increases 
with the atomic weight of the metal employed. 

E. W. P. 


Perbromic Acid. By R. W. E. Maclvor. 


(Chem. News, xxxii, 35). 


Tue author has repeated Kimmerer’s experiment of heating per- 


chloric acid with bromine, but he has failed to obtain any perbromic 
acid. 


M. M. P. M. 


On a New Compound of Oxygen and Sulphur, and on an 
Analogous Substitution-product of Selenium. By Rupo.pu 
WeBER (Pogg. Ann., clvi, 581—553). 


SULPHURIC anhydride when treated with sulphur, selenium, or tellu- 
rium, yields, as is well known, very deeply coloured substances. The 
experiments of Buchholz, Vogel, Magnus, and others, have shown 
that these products are very unstable, especially in presence of water, 
but no results have been obtained as to their chemical constitution ; 
nor has any definite answer been given as to whether the elements in 


. question are combined with, or merely dissolved in, the sulphuric 
anhydride. 
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The Sulphur Compound.—Sulphuric anhydride when carefully puri- 
fied by repeated distillation, does not dissolve this body: hence the 
means of isolating it. When flowers of sulphur are added in small 
quantities to this absolutely pure anhydride, drops of a deep blue 
colour sink to the bottom and solidify immediately ; the temperature 
during the operation must be kept at about 15°C., for if it is lower, 
the anhydride no longer remains liquid ; if higher the substance de- 
composes. When about a gram of sulphur has been added, the 
anhydride, which should have remained perfectly colourless, is poured 
off, and the solid residue freed from any that remains by gentle heat. 
A bluish-green crystalline mass is thus obtained, which decomposes at 
ordinary temperatures, giving off SO,, and leaving, when sheltered 
from moisture, perfectly dry sulphur. In presence of water it is 
immediately decomposed, forming sulphuric, sulphurous, and pro- 
bably thiosulphuric acids. Absolute alcohol and anhydrous ether 
decompose it with deposition of sulphur. 

For analysis a small portion of the product was weighed in a closed 
bottle, and decomposed with a little strong nitric acid in a stoppered 
tube ; after 24 hours the contents of the tube were diluted with water, 
the free sulphur filtered off and weighed, and the sulphuric acid esti- 
mated in the ordinary way. 57:12 per cent. of sulphur was the mean 
result of five experiments, the formula 8,0; requiring 57°14 per cent. 

This body, which the author terms sulphuric sesquiovide, though 
insoluble in pure sulphuric anhydride, is very soluble in a mixture of the 
anhydride and ordinary sulphuric acid, and the solution when kept in 
sealed tubes remains blue for many weeks, but gradually becomes 
green, then brown, and finally assumes the ordinary hue of oil of 
vitriol. The brown liquid is produced by the addition of weaker acid 
or of sulphur to the blue solution; the former is much the less stable 
of the two. 

The blue sesquioxide dissolves in a mixture of H,SO, containing a 
fifth or less of SO;, with formation of the brown liquid; in an acid 
containing more than a fifth SO; a blue liquid is produced, while 
in an acid weaker than H,SQ, the sesquioxide is completely decom- 
posed. 

The Selenium Oompound. Selenium dissolved in sulphuric acid 
yields a green solution; when added to pure sulphuric anhydride it 
forms a dark green tarry mass heavier than the anhydride, and 
insoluble in it; it may therefore be separated in the same way as the 
sulphur-compound. The substance thus obtained is of a dirty green 
colour ; though viscous at the moment of its formation, it soon becomes 
solid, more especially when free from the anhydride; it is more stable 
than the above-mentioned sulphuric sesquioxide, so much so indeed 
that it dissolves in H,SQ,, and even in a slightly weaker acid without 
losing its green colour. 

Analyses carried out in a similar manner to those of the sesquioxide 
showed that the formula of the body in question was SeSO3. . 

F. D. B. 
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Carbon Dioxide in Air of Sea-coast Places. 
By M. M. Partison Murr (Chem. News, xxxiii, 47). 


Tue samples of air were collected at Ardrossan on the Firth of Clyde, 
where the river is nearly merged in the open sea. The amounts of 
CO, found, show that, so far as this constituent is concerned, the air 
is uninfluenced by the presence of the sea. 


M. M. P. M. 


On Carbon Bisulphide. By L. H. Frieppure 
(Deut. Chem. Ges. Ber., viii, 1616—1619). 


Wuen carbon bisulphide, purified by distilling it off palm oil (which 
is recommended as the most convenient means of purification on the 
large scale), is agitated with red fuming nitric acid, it takes up the 
vapour of nitrogen tetroxide, both liquids acquiring the same colour. 
The bisulphide, when separated and filtered, fumes in moist air and 
remains unaltered for weeks. On adding cold water to a mixture of 
carbon bisulphide and fuming nitric acid, the bisulphide assumes a 
rose-red to violet colour, and when washed with water turns milky, 
but after filtering it forms a clear violet liquid, more highly refractive 
than the ordinary bisulphide. When this liquid is carefully distilled 
between 50° and 60°, carbon bisulphide goes over, leaving the colour- 
ing matter behind. The distillate, after washing with water and 
re-distillation, is chemically pure. The colouring matter, which has 
as yet been obtained in very small quantity only, is solid, brown, acid, 
and easily decomposable. The violet coloration is produced equally in 
carbon bisulphide which has been previously purified by fuming 
nitric acid on again treating it with that acid and water. It is not 
produced by washing with water the brown solution of nitrogen 
tetroxide acid in bisulphide, or by passing nitrous anhydride into 
bisulphide, the liquid in the latter case acquiring the well-known 
bluish-green colour of nitrous anhydride. 


J. BR. 


Remarks on Friedburg’s Paper on Carbon Bisulphide. 
By P. Marquart (Dent. Chem. Ges. Ber., ix, 127). 


Tue author shows that the violet coloration observed by Friedburg on 
treating carbon bisulphide with nitric acid, as described in a recent 
paper, is due to iodine, which is almost always present in commercial 
nitric acid. 


J. R. 


Preparation of Nitrogen. By T. Lupton 
(Chem. News, xxxiii, 90). 


Nitrogen is generally prepared on a largé scale by passing air over 
red-hot copper turnings, thus: (2N, + O) + Cu = CuO + 2N,; but 
a large surface is needed, and the reaction ceases when the copper 
becomes somewhat thickly coated with oxide. Mr. Vernon Harcourt 
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suggested to the author that if the air were mixed with ammonia, 
the oxide of copper would be reduced as fast as it was formed, and 
nothing but water and nitrogen would be formed— 


3(2N, + O) + 2NH, = 3H,0 + 7N,. 


The author found that about three inches of copper turnings heated 
by a Bunsen burner served to replace the long furnace and combustion 
tube of the above method. Excess of air shows itself by tarnishing 
the surface of the copper. The nitrogen thus obtained was found 
so pure that a stream of it did not alter the surface of fused 


potassium. 
D. B. 


Decomposition of Ammonium Salts in Aqueous Solutions. 
By H. C. Dissirts (Pogg. Ann. Erginzung, vii, 462—490). 


In a former paper the author has shown that when solutions of 
different ammonium salts are boiled, a definite quantity of ammonia is 
lost, the amount depending not only on the bulk and concentration of 
the solution and quantity of water evaporated, but also on the nature 
of the salt. It is, therefore, possible to infer from the amount of 
ammonia liberated under defined conditions, the nature or the 
quantity of ammoniacal salts present. The author has applied this 
observation to decide the question as to whether two salts which cannot 
form an insoluble compound, do nevertheless partially decompose 
each other, in a solution, or not. His'experiments lead him to con- 
clude, that in all the instances examined, the solutions contain at 100° 
four salts, the relative quantities of which depend upon the propor- 
tions in which the original salts were brought together. 

To determine what effect the presence of other salts has on the 
dissociation of ammonium salts, he compared the amount of ammonia 
which escaped from the simple solution, with that liberated when 
another salt of the same acid was also present. At the boiling point 
the differences were very small, but they seemed to show that more 
ammonia was volatilised when the ammonium salts were boiled alone. 
At ordinary temperatures, on the other hand, more ammonia evaporates 
in a given time from the mixed solution than from the simple one, and 
its proportion to the quantity of water simultaneously evaporated was 
slso always higher, 

R. R. 


Crystallised Ferric Sulphate. By O. Muisrur 
(Dent. Chem. Ges. Ber., viii, 771). 


Ferric sulphate deposited, after long standing, from a commercial 
iron mordant, formed crystals apparently belonging to the clino- 
rhombic system, exhibiting combinations of the prism with the hemi- 
pyramids, and the basal and pinacoidal faces, the two latter being most 
fully developed. On exposure to the air, the originally hyacinth-red 
transparent crystals soon became coated with a reddish-yellow powder. 
They are but slightly soluble in a little water, but are decomposed 


INORGANIC CHEMISTRY. 681 


when heated in it, being easily soluble in solution of ferrous sulphate. 
They may be boiled without decomposition, but do not recrystallise 
from the resulting solution. They melt in their water of crystallisa- 
tion, giving up 35—36 per cent. of water at 110°—115°, and a further 
10 per cent. when heated with lead oxide. The analyses show a com- 
position of Fe,0;.280; + 15H,0. 

As 36 per cent. water corresponds with 12Aq, which is easily driven 
off, the crystals may be supposed to have the vonstitution— 


SO,H 
reLOH 
OH 4. 19H,0, 
/OH 
FeZOH 
SO,H 


corresponding with Erlenmeyer’s view of the constitution of ferrous 
sulphate: the remaining three molecules of water are, therefore, water 
of constitution. The precipitate formed by treating the crystals with 
much cold water is 2F'e,0;.8O,; + 7H.O; the yellow filtrate, however, 
contains 2Fe,03.7SO3. A further basic salt is formed when the crystals 
are boiled with 100 times their weight of water, as a reddish-yellow 
precipitate of the formula 3Fe,0;.SO;, whereas the colourless filtrate 
18 Fe,03.7S8Q3. 
a. Ww. %. 


On Arsenic Compounds. By J. V. JANovsky 
(Deut. Chem. Ges. Ber., viii, 1636—1640). 


HyproGEN arsenide reacts with phosphorus trichloride to form a body 
having the formula PAs. This, when acted on by water, yields an 
oxide, As;P,02, which, by the action of chlorine upon it, breaks up 
into arsenic trichloride and phosphorus oxychloride. The body PAs, 
when treated with chlorine or bromine, yields arsenic aud phosphorus 
trichlorides or tribromides. 

Direct attempts to form compounds of arsenic with 5 atoms of a 
monatomic element, either by passing chlorine into arsenic trichloride 
cooled to — 10°, or by the action of hydrogen arsenide on phosphorus 
pentachloride, failed entirely. In the latter case the pentachloride 
was reduced to trichloride, hydrochloric acid was evolved, and a solid 
compound of hydrogen and arsenic, AsH, was formed. 

The author examined also the compounds formed by the action of 
hydrogen arsenide on the bodies CH;I, C,H;I, and C,H;Br, and of 
arsenic chloride on sodium methylate and ethylate. In the last case 
he obtained arsenious ether, As(OC,H;)3, a body identical with that 
previously obtained by Crafts, and described by him as arsenic ether. 

From the results of his experiments the author concludes that 
a _— valency of the arsenic atom is 3, that of hydrogen 

eing 1. 


J. R. 
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Decomposition of Alum Solutions at 100°. By Atex. Naumann 
(Deut. Chem. Ges. Ber., viii, 1630—163+4). 


WHEN a solution of potash-alum is heated to the boiling point of water, 
a white precipitate is formed, which, after washing with water, is an 
amorphous powder, with an admixture of glittering laminew, and 
dissolves with difficulty in strong hydrochloric acid, but easily in 
potash. The precipitate contains 31-°2—32°6 per cent. of alumina, 
about 11 per cent. of potash, 30—40 per cent. of sulphuric acid and 
water, and is therefore a more or less basic compound of alumina, 
potash, and sulphuric acid, with water. 

The paper contains detailed results of several series of experiments 
on the rate of decomposition of alum solutions when heated alone 
and after addition of sulphuric acid or potassium sulphate. It was 
found that with pure alum solutions the decomposition was most rapid 
at first, gradually becoming less for equal intervals of time, so that a 
state of equilibrium in the liquid was reached only after a very long 
time. Dilution of the solutions favoured decompusition. Free sulphuric 
acid, added to alum solutions, prevented the decomposition, partially 
or entirely, according to the amount added. Neutral potassium sulphate, 
on the contrary, expedited the decomposition. 

J. R. 


Preparation, Atomic Weight, and Estimation of Cerium free 
from Didymium. By H. Biuria (Jour. pr. Chem. [2], xii, 


209—243). 


Tue first part of this paper is devoted to a description, illustrated by 
drawings, of the absorption-spectrum of didymium. According to the 
author’s observations, the spectrum contains at least fourteen absorp- 
tion bands, though not more than eleven had been previously observed. 
It was found that the spectrum was recognisable in a column of a 
solution of the sulphate 22 cm. long, containing ;75; Di; and in a 
column 52 cm. long containing only 33345 Di. The spectrum was not 
affected by the presence of cerium salts. The spectroscope, therefore, 
affords a very delicate means of detecting didymium in salts of 
cerium. 

Of the various methods of preparing cerium free from lanthanum 
and didymium proposed by Hermann, Bunsen, Holzmann, Czudnowicz, 
and Lange, none were found satisfactory, inasmuch as the substances 
obtained by these methods always showed distinctly the absorption- 
spectrum of didymium on examining their sulphates in the spectro- 
scope. The author prepares cerium free from didymium by the follow- 
ing process:—The mixture of oxalates of cerium, lanthanum, and 
didymium obtained by precipitating with oxalic acid a sulphuric 
solution of cerite (previously freed from metals precipitable by 
hydrogen sulphide) is ignited; the residue is dissolved in nitric acid, 
and from this solution the cerium is precipitated as ceroso-ceric sul- 
phate by dilute sulphuric acid. The precipitate, after washing by 
decantation, is treated according to the method proposed by Gibbs, 
which consists in dissolving it in sulphuric acid, boiling the solution 


INORGANI> CHEMISTRY. 683 


with nitric acid and red lead till it ceases to precipitate lead acetate, 
evaporating the liquid decanted from the lead precipitate, to a small bulk, 
and pouring it into a large volume of boiling water, whereupon basic 
cerium nitrate is thrown down. The nitrate, after thorough washing 
with boiling water, is heated with excess of strong sulphuric acid to 
convert it into sulphate, which is dissolved in water, treated with 
hydrogen sulphide to remove traces of lead, and evaporated. 

The atomic weight of cerium was determined by combustion of the 
air-dried oxalate in a tube containing cupric oxide, through which 
was passed a current of dry oxygen previously agitated with milk of 
lime. The atomic weight was deduced (1) from the ratio of the weight 
of the oxalic acid in the salt burnt (as calculated from the carbon 
dioxide formed) to that of the total oxalate employed minus the water 
of crystallisation given off in the combustion; and (2) from the ratio 
of the weight of oxalic acid (calculated as before) to that of the ceroso- 
ceric oxide remaining in the combustion tube. The mean numbers 
obtained by these two modes of calculation were 941304 and 942260 
respectively, thus giving for the atomic weight of cerium the mean 
number 94°1782. 

The remainder of the paper is occupied with details of methods of 
separating and estimating cerium. It was observed incidentally that 
cerium sulphate containing iron, and giving a precipitate with 
ammonium sulphide, showed only a faint rose-red coloration with 
potassium sulphocyanate. Direct experiments showed that sulphuric 
acid, both free and combined, possesses the property known to belong 
to fluorine and phosphorus compounds, of partially destroying the 
colour of ferric sulphocyanate. This effect is more marked in the 
salts than in the free acid; according to the author’s experiments it is 
produced also, though to a much more limited extent, by hydrochloric 
and nitric acids and their salts. 


J. R. 


Action of Sea-water on Lead. By Kaiser 
(Arch. Pharm. [3], vi, 405). 


FRESHLY cut strips of lead were kept in a bottle of sea-water for four 
days, the bottle being frequently shaken. No trace of lead could be 
detected in the water, but the bright surface of the strips was coated 
with an insoluble Jead compound. Hence lead pipes may be used in 
marine aquaria without any fear of injury to their inhabitants. 


oF. 4. 


Action of Metallic Magnesium on certain Metallic Salts. 
(By Sercius Kern (Chem. News, xxxiii, p. 112). 


THis paper gives further details of a communication (ibid. xxxii, 309) 
containing some preliminary remarks on the action of magnesium on 
some salts. Concentrated solutions were used and were left in contact 
with magnesium ribbons 0°05 meter long, for about 30—40 hours. 

(1.) In lead nitrate the magnesium is quickly covered with lead 
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in the form’ of a very fine powder, which is soon converted into 
Pb(OH)>. 

(2.) Strontium salts require much more time to be decomposed. 
Concentrated strontium chloride solution in contact with magnesium 
for two days, gives a white precipitate of strontium hydrate :— 


SrCl, + Mg + 2H,0 = Sr(OH),. + MgCl, + H:. 


(3.) Mercurie chloride with magnesium gives a greyish precipitate, 
which turns red when ignited. This precipitate is a third form of 
mercuric oxide, which had hitherto been known as red and yellow 
precipitates. 

(4.) Platinum chloride with magnesium evolves hydrogen. After 
about 20—25 hours a black precipitate of metallic platinum is obtained. 
On leaving it in contact with water, brown Pt(OH), is obtained. 

(5.) Ferric chloride is rapidly converted into ferric hydrate :— 


Fe,Cl, + 3Mg + 6H,O = Fe,(OH), + 3MgCl, + 3H). 


(6.) Magnesium with zinc salts evolves hydrogen very slowly. 
Zinc chloride was used, and after 48 hours a small amount of hydrate 
was formed. 

(7.) In a solution of sodium chloride magnesium also evolves 
hydrogen very slowly, sodium hydroxide being obtained, red litmus 
paper will quickly turn blue. 

These experiments show that most of the salts are transformed by 
the action of magnesium into their oxides or hydrates. If magnesium 
is ever prepared cheaply enough it will be a very good substitute for 


other metals in the construction of galvanic cells. 
D. B. 


Mineralogical Chemistry. 


On Lithia-Psilomelane, and on the Chemical Constitution of 
the Psilomelanes. By H. Lasperres (J. pr. Chem. [2], xiii, 
1—28). 


PsiLoMELANES have been distinguished by mineralogists as baryta- 
psilomelane and potash-psilomelane, according as baryta or potash pre- 
ponderates in the mineral. Of late years lithia has also been recognised 
as a constituent of some manganese ores, and especially of psilomelane, 
in which, like baryta and potash, it replaces manganous oxide. Such 
psilomelane may be distinguished as lithia-psilomelane. 

The author has analysed a specimen of this mineral occurring in 
the crystalline slate in the neighbourhood of Salm Chateau in Belgium. 
It formed a plate 2 cm. thick, conchoidal in fracture, perfectly homo- 
geneous, and opaque. The freshiy-broken surface was dull blue-black 
io metallic. Streak pitchy, with metallic lustre. Hardness 6°. 
Sp. gr. 43. Infusible in the blowpipe. It gave on analysis the 
following numbers :-- 
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Atoms. 

0°129 2°15 

0:078 0°98 

0°116 1°55 

0°255 4°56 

Magnesia 0°076 1:90 
Alumina 2°458 23°98 
0:168 1:05 

73°728 1041-94 

3°289 34°97 

0°813 13°12 

0°468 15°61 

14658 918-42 

3°764 209°58 


100°000 


Psilomelane has generally been regarded as a compound of mangan- 
ous oxide (partially replaced by baryta, potash, &c.) with man- 
ganese peroxide mixed with pyrolusite. On this view (according to 
which psilomelane is not a single mineral but a mixture) the above 
numbers lead to no simple formula. Laspeyres contends, however, 
that psilomelane is a true mineral, and not a mixture. Assuming it 
to be a manganate, in which part of the manganese is present, with 
the other metallic oxides and water, as base, it corresponds exactly to 
manganic acid + 1 mol. of water (H,.MnO, + H,O = H,Mn0O,) :— 


Hiiggo-1sM 1459-21 O217-72 = 
459°21 (Hy.o9MOs.0sn) in the air-dried substance, or 
459°21 (Hy4.ooMnO;.o) in the substance dried over calcium chloride. 


Thus regarded, psilomelane becomes a basic manganate, analogous 
to the basic silicates, andalusite, disthene, topaz, &c. 

The paper contains a tabulated collection of all the analyses of 
psilomelane hitherto published (22 in number). The formula of the 
mineral deduced from all the analyses on the above assumption is 
Hy.oMnO5.01. 

J. R. 


The Nature and Origin of Meteorites. By F. Mour 
(Liebig’s Annalen, clxxix, 257—282). 


MerTeorITEs are divided into two classes, viz., meteoric stones and 
meteoric iron ; they seldom occur, however, entirely distinct and pure, 
as the majority are mixtures, being stony masses interspersed through- 
out with metallic iron, or else iron masses containing disseminated 
crystallised silicates such as olivine. The stony part is generally com- 
posed of a simple grey porous mass, which seldom exhibits any distinct 
mineral individuals, with the exception of olivine, which commonly 
occurs. Besides olivine are found augite, anorthite, silicates of mag- 
hesia, lime, ferrous oxide, manganous oxide, alumina, potash and soda, 
chrome iron, magnetite, and iron pyrites in the stony mass. Olivine 
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is a very refractory mineral, blackens on being melted, like all silicates 
containing ferrous oxide; it is found on the earth, exceedingly fine in 
basalt, intimately intergrown with ferrous carbonate and calcium car- 
bonate. From these two facts the author contends that terrestrial 
olivine has an aqueous origin. Meteorites exhibit a very thin, black, 
fused surface, but on breaking through this and obtaining a new sur- 
face, the black fused surface can be restored by heating the spot 
strongly before an oxy-hydrogen blowpipe. From this it follows that 
terrestrial and meteoric olivines are identical in their properties, and 
that the interior of a meteorite has not been in astate of fusion. 

After obtaining these results, the author desired to ascertain 
whether the stony meteorites inclosed any water in the pores, as is the 
case with some metamorphosed terrestrial minerals. A meteorite 
from Parnallee, in Hindostan, was examined, which lost very slightly 
in weight on being heated to 160° C. On being ignited, however, in a 
stream of dry carbonic acid gas (the water being collected in anhy- 
drous cupric sulphate), a loss in weight of 1:149 per cent. was per- 
ceptible, and the copper salt had become distinctly blue. From this 
experiment it would appear that water is enclosed in the stony mass of 
meteorites. Further determinations of the amounts of water contained 
in various meteorites were made on examples obtained from Dr. Krantz, 
the Berlin Meteorite Collection, and the Vienna Collection. The water 
from these meteorites was condeused in drops, and collected in small 
weighed tubes. The following meteorites lost on ignition as fol- 
lows :— 


Meteorite from Stannern, Moravia lost 0°285 p. c. of water. 
Mezo-Madaras, Transylvania ,, 0°995 
L’Aigle, Normandy........ ,, 1°430 
Pultusk, Poland 0°866 
Agen, Dept. Lot-et-Garonne ,, 0°667 
Salés, Dept. Rhéne » 0°601 


From these results it is conclusively proved that all these meteoric 
stones contain water, resembling, therefore, many terrestrial silicates. 
As terrestrial silicates lose in specific gravity on being fused, it was 
highly probable that meteoric stones would behave in a similar way. 
This proved to be the case, as on taking the specific gravity of the 
powdered ignited meteoric stone first, and then remelting the powder 
on charcoal, and re-determining the specific gravity, a difference was 
observed between the two results. Generally the meteoric stones have 
a lower specific gravity after fusion than before; for instance, the 
meteorite from 


Agen had a specific gravity before fusion.... 3°521 
,' after fusion .... 3°381 


Loss .... 0°140 


before fusion, .-. 8°589 
after fusion .... 3°412 


Loss .... 0177 
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These facts show that meteoric stones have been formed in a similar 
way to that of terrestrial silicates ; they resemble trachyte and trachyte- 
dolerite. The black fused surface consists of a thin fused glass, often 
not thicker than extremely thin paper, but sometimes this fused sur- 
face is unequally distributed, as a thickness of 2 mm. has been 
observed on some spots. This glass is formed from the constituents of 
the meteoric stone by fusion, and derives its colour from ferrous oxide. 
By fusing a freshly broken fragment of the meteorite from Stannern 
in the oxyhydrogen blowpipe, a black fused surface was formed, 
exactly resembling the original; the same result was obtained by 
fusing it in a strong forge fire. In addition to the black fused sur- 
face, black lines, sometimes as fine as a hair, often 2 mm. thick, are 
observed in the interior of meteoric stones, having a parallel position 
generally, but also crossing each other in all directions, and always 
running towards the fused outer surface. Reichenbach declares, with 
great justice, that these lines are caused by the minute cracks in the 
stone being filled up by substance from the fused outer surface being 
projected into them by atmospheric pressure. 

Iron sometimes occurs almost pure in meteorites, and as it has not 
yet been proved that it occurs native on our earth, it was highly 
interesting to ascertain in what manner it was formed in meteorites. 
It has been shown above that iron occurs in some meteorites very 
much intermixed with olivine; it could not, therefore, have been 
formed by fusion, as, owing to its great specific gravity, it could not 
intermingle in this way with olivine. The author considers that 
olivine was formed in the wet way, as it contained water, losing in 
specific gravity on being fused, and showing an entire absence of any 
colour traceable to fusion; hence he contends that the iron was also 
formed in the same way, in presence of organic substances containing 
carbon and hydrogen, and as these substances occur in meteorites, it 
is highly probable that the metallic iron found in them was deposited 
slowly there by their action. In this case the iron could not contain 
combined carbon, as these elements could not unite at the ordinary 
temperature. It was, therefore, important to ascertain whether 
meteoric iron contained combined carbon or not. 

It is well known that graphite is found in meteorites, and is sup- 
posed to owe its origin to the decomposition of organic substances 
without igneous action. Dr. Krantz (Pogg. Ann., ci, 153) described a 
meteorite from the Tolucca Valley, in Mexico, which was found to 
contain graphite and iron pyrites, and sent a portion of it to the 
author for examination. He dissolved it by gently heating it with 
pure nitric acid, and then collected the evolved hydrogen in ammonia- 
cal silver nitrate solution, in order to take up the sulphuretted 
hydrogen, the apparatus used being that illustrated in the author's 
Lehrbuch der Titrirmethode (4 Aufl., 641—642). The gas was forced 
out of the collecting vessel into a flask containing air (perfectly free 
from carbonic acid) and a little baryta water, and ignited at a glowing 
platinum point inserted in the flask. The gas burnt itself out, and 
then the whole apparatus was allowed to stand for 24 hours in order 
to see whether any barium carbonate had been formed. The “com- 
bustion flask’ had a capacity of 3 litres. Another portion of this 
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meteorite was dissolved in pure dilute boiling sulphuric acid. Sul- 
phide of silver formed in large amount immediately the evolved gas 
passed through the ammoniacal silver nitrate solution ;. after a time 
the precipitation of sulphide ceased, and pure hydrogen passed 
through the solution ; then a further evolution of sulphuretted hydro- 
gen took place, which again stopped shortly afterwards. From these 
results it is evident that there are two distinct separated portions of 
sulphide of iron existing in the meteorite; it is also certain that the 
meteorite was never in a state of fusion, as in that case the sulphide of 
iron would have been found in every portion of the mass. On burning 
the hydrogen (evolved from the decomposition of this meteorite) in 
the “‘ combustion flask,” and allowing the whole to stand 24 hours, no 
barium carbonate was formed. The hydrogen gas evolved was in- 
odorous. An analysis of the meteorite gave— 


Fe. Simple iron sulphide. Ni. Schreibersite. 
87°371 0°630 11:262 0°737 = 100°00 


This specimen was free from carbon. 

Meteorite from Seelaisgen.—No carbonate of barium was formed. No 
sulphide of iron was detected, but this may be accounted for, as the 
filings of the specimen under examination came from one spot, and not 
from the whole. 

Meteorite from Hainholz (examined by Wohler, Pogg. Ann., 100, 
344.).—Sulphide of iron was detected. It also contained green grains 
of olivine, and the iron sulphide could also be distinctly seen. As the 
olivine had a green colour, not black, the mass of iron surrounding it 
could never have been in a state of fusion. Wohler did not examine 
it for carbon. 

Meteorite from Bittburg.—(This specimen had been in 1807 raised to 
forging heat and spoiled; was not examined for carbon). Sulphide of 
iron could easily be seen on ground polished fragments; it was not 
magnetic iron pyrites, as it decomposed in acids with evolution of 
sulphuretted hydrogen without deposition of sulphur. This mono- 
sulphide of iron is not found on the earth. 

Meteorite from Zacatecas.—Contained sulphide of iron. No barium 
carbonate was formed. It contained 3°67 per cent. of schreibersite and 
5°325 per cent. of Ni. The evolved hydrogen was inodorous. 

Meteorite from Bohumilitz (Bohemia).—No barium carbonate was 
formed. The evolved hydrogen was inodorous. It contained sulphide 
of iron, 4°74 per cent. schreibersite, and 5°3244 per cent. Ni. 

Meteorite from Arva (Hungary).—No barium carbonate was formed. 
It contained sulphide of iron, 5°17 per cent. Ni, and a little schreiber- 
site. 

Meteorite from Agram (Croatia).—No barium carbonate was formed. 
It contained 2°71 per cent. schreibersite, 8:17 per cent. Ni, but no sal- 
phide of iron. The hydrogen evolved was inodorous. 

Meteorite from Misteca (Mexico).—No barium carbonate was formed. 
It contained 2°56 per cent. schreibersite, 7°67 per cent. Ni, but no sul- 
phide of iron. 

Meteorite from Braunau (Bohemia).—No barium carbonate was 
formed. It contained 3°65 per cent. schreibersite, 5°089 per cent. Ni, 
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and a marked amount of sulphide of iron. The evolved hydrogen 
was inodorous. 

Meteorite from the Cape of Good Hope.—No barium carbonate was 
formed. It contained 14°09 per cent. Ni, and only a small trace of 
schreibersite, but no sulphide of iron. 

Meteorite from Bahia (Brazil).—No barium carbouate was formed. 
It contained 4°84 per cent. schreibersite, 7°97 per cent. Ni, and a trave 
of sulphide of iron. 

Meteorite from Schwetz (Marienwerder).—No barium carbonate was 
formed ; but it contained a large amount of sulphide of iron, also 4°12 
per cent. schreibersite and 4°424 per cent. Ni. The hydrogen evolved 
was inodorous. 

Meteorite from Durango (Mexico).—No barium carbonate was 
formed. It contained 2°9 per cent. schreibersite and 4°39 per cent. 
Ni, but only a trace of sulphide of iron. 

For comparison, ordinary cast iron was dissolved in acid and the 
evolved hydrogen burnt in the “combustion flask,” when it was ob- 
served that barium carbonate was formed immediately. Meteoric iron is 
therefore free from combined carbon. It was observed that, owing to 
the great cohesion of the mass, it was impossible to obtain filings or 
borings which were unmixed with sulphide of iron or olivine ; it be- 
came soft and malleable, however, on only igniting it once. Copper 
precipitated by galvanic action exhibits the same properties ; it is very 
hard and brittle before ignition. Cohesion, which takes place at a low 
temperature in fluids, is greater than that induced by ignition. 
Graham observed that meteoric iron gave off hydrogen when submitted 
to a high temperature, and thought that the latter was really enclosed 
in meteoric iron. The author, however, considers that the hydrogen 
is simply evolved by the decomposition of enclosed water in the pre- 
sence of metallic iron. 

Berzelius first pointed out the presence of hydrocarbons in meteorites 
(meteorite from Alais, Pogg. Ann., 33, 119), and Wohler confirmed his 
statement (Liebig’s Ann., 109, 346—349). The meteorite from Kaba, 
in Hungary, which fell on the 17th of April, 1857, also contained hydro- 
carbons. A portion of it was thoroughly dried, finely powdered, and 
ignited in pure oxygen, and the products of combustion first con- 
ducted through lead peroxide (in order to take up sulphurous acid), 
and then into baryta water, when an immediate formation of barium 
carbonate occurred, and also a deposition of water in the tube; a 
white smoke was also observed, which condensed to a white crystalline 
sublimate. A portion of this sublimate was dissolved in pure alcohol, 
and the solution evaporated to dryness, when there remained a colour- 
less, soft, apparently crystalline mass, having a weak aromatic odour. 
This was again dissolved in alcohol, precipitated by the addition of 
water, and crystallised out from its ethereal solution. Heated in the 
air it volatilised, giving off a white aromatic vapour; when heated, 

Owever, in a narrow glass tube closed at one end, it melted easily, 
and at a very high temperature carbon separated out. Another meteo- 
rite, from Bokkefeld (Cape of Good Hope) contained } per cent. of 
organic substance, and 12 per cent. of amorphous carbon. The author 
concludes from these examples that hydrocarbons are present in 

VOL. XXTX. 3A 
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meteorites, resembling terrestrial ozokerite, idrialite, scheererite, 
mountain wax, &c., and therefore the presence of vegetable organisms 
in the celestial bodies, of which they are supposed to be fragments, 
seems certain; and, as a natural sequence, oxygen must be present 
where these organisms or plants grow. It is also certain that water is 
chemically active only when in a fluid state, and therefore on this 
account the celestial bodies must possess a certain magnitude and be 
heated by the sun, thus preventing the solidification of the water upon 
them. That these celestial bodies did really contain water, perhaps as 
rivers and seas, seems highly probable from the following remarkable 
phenomenon. A meteor was observed in the evening of the 17th of 
February, 1865, at Bonn and Coblentz, having a westerly flight. For 
an instant it exhibited a fiery red tail, then the light vanished, and 
a white streak remained, appearing like a white cloud and perfectly 
stationary, the whole phenomenon lasting fifteen minutes. Mohr 
thinks that this meteorite consisted partly of ice, which was converted 
into vapour by the heat generated from its loss of motion in passing 
through the atmosphere, and condensed again into a white cloud. It 
would be of course impossible for solid bodies like silicates or iron 
masses to remain suspended a quarter of an hour in the same position. 
A similar phenomenon was observed on the 29th of March, 1848, at 
Oderberg, lasting half an hour. The stationary appearance of the 
tail of a meteorite proves that the phenomenon has occurred in our 
atmosphere. Another phenomenon (the only one of its kind ever ob- 
served) is the burning of meteoric iron in the atmosphere of the earth 
observed by Captain MacCallum, of the ship Joshua Bates, on the 14th 
of November, 1856, about 60 geographical miles distant from Java. 
On that day a shower of black pellets, about the size of small shot, 
fell upon the deck of the vessel. They were spherical, } to 4 of a Paris 
line in diameter, their surface black and possessing a brilliant polish, 
very hard, and completely soluble in hydrochloric acid, and strongly 
magnetic. Each had a hollow space in the interior, exactly resembling 
the iron particles which drop from a watch spring burning in oxygen. 
There could, therefore, be no doubt that these pellets consisted entirely 
of magnetic oxide of iron formed by the burning. of iron in air. 
Ehrenberg, of Berlin, who first examined these remarkable meteoric 
pellets, considers that they had been ejected from some volcano in 
Java; but it would be impossible for them to travel 60 miles from 
land in a dead calm, and pure magnetic oxide of iron could not be 
fused in any volcano. ‘Their true origin was pointed out by H. Rose. 

On cutting through meteoric iron, polishing the resultiug plate, and 
etching it with dilute nitric acid, dark lines are observed cutting 
each other at an angle of 60° (Widmannstatt’s figures) ; they are a 
sign of a sort of crystallisation which has taken place in absolute 
rest and after a long interval of time. From all the facts given above, 
Mohr concludes that meteoric silicates and iron masses were simul- 
taneously formed in the wet way, the iron being reduced by the action, 
of organic bodies. The grounds for the author’s conclusions are— 

1. The silicates contain small quantities of water. : 

2. The silicates on being strongly heated and fused lose in specific 


gravity. 
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8 Various silicates are intercrystallised, one part being soluble in 
hydrochloric acid, the other not. 

4, The olivine containing ferrous oxide is green and not black. 

5. The outer surface of meteoric stones is fused, black, and 
different from the interior. 

6. Some meteorites contain organic bodies resembling terrestrial 
hydrocarbons. 

7. Meteoric iron does not contain chemically combined carbon, even 
when graphite is present. 

8. Sulphide of iron occurs independently in meteoric iron in isolated 
fragments or portions, and not throughout the mass. 

9. Schreibersite (composed of phosphorus, iron, and nickel) also 
occurs independently in meteoric iron. 

10. Brittle meteoric iron on ignition becomes soft if sulphide of iron 
is absent. 

11. On melting malleable meteoric iron which contains sulphide of 
iron, it becomes brittle. 

12. Meteoric iron heated to a white heat in an atmosphere free 
from oxygen, evolves hydrogen. 

13. Widmannstatt’s figures are signs of undisturbed crystallisation. 

14, No silicon is contained in meteoric iron, as silica is not re- 
duced by organic bodies. 

Mohr contends that meteorites cannot be fragments ejected from 
the volcanoes of the moon, because they appear at regular intervals of 
time with the falling stars, which possess a planetary course in space, 
and also because they exhibit no signs of igneous formation, therefore 
cannot have a volcanic origin. It is rather to be inferred that the 
constituents of meteorites, viz., olivine, augite, anorthite, and organic 
bodies, like their counterparts on our earth, were formed on a great 
planet which was heated by the sun or a sun; further, that this planet 
must have possessed a sea, which was also afterwards scattered, and is 
now found as ice amongst the falling stars and comets. On examin- 
ing meteorites it is evident from their composition that there is not 
the slightest ground for assigning to them an igneous origin, as the 
fused outer crust peculiar to them is only a subsequent change. Re- 
duction-products predominate, and with the exception of the alkaline 
earths no complete oxides occur. No ferric oxide is found on them, but 
metallic iron, sulphide of iron, and nickel-iron phosphide are always 
present. Phosphorus is found on the earth only in combination with 
oxygen. From the facts above stated it may therefore be assumed that 
the planet from which the meteorites have sprung was smaller than 
the earth, and possessed a thinner atmosphere, and, consequently, less 
oxygen. This planet may have been the missing one from between 
Mars and Jupiter. The specific gravity of the planets diminishes 
from Mercury, Uranus having the lowest specific gravity: Assuming, 
therefore, that the specific gravity of the missing planet is the arith- 
53 +. 25 _ 3-275, 
we find that this number represents the specific gravity of the majority of 
meteorites, 


metical mean of that of Mars and Jupiter, viz., 


C. A. B, 
9 


3a 2 
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Description of the Nash County Meteorite, which fell in May, 
1874. By J. Lawrence Smita (Am. J. of Sci. [3], x, 147). 


Tue fall of this meteorite was accompanied by the successive explo- 
sions common in such cases, and by rumbling noises which lasted 
about four minutes. The stones which fell must have exceeded a 
dozen or more; three only have been found, and they show that the 
territory over which the fragments fell was ten miles long, and over 
three miles wide. Although the fall occurred in the day, the body 
appeared luminous to some observers. 

The stones are of the common aspect, and have a specific gravity of 
2°601. Their composition is :— 


Nickeliferous iron ...... 15-21 per cent. 
Stony minerals ........ 84°79 re 


The nickeliferous iron consists of— 


Nickel. 
6°20 


Cobalt. 
0°41 = 98°73 


Tron. 


92°12 


Copper and phosphorus not estimated. The part of the stony 
matter which dissolved in aqua regia consisted of olivine, with a 
small amount of iron sulphide disseminated through it. The insoluble 
part was essentially bronzite. Small particles of anorthite and ensta- 
tite were also found. 

a. %. &. 


Organic Chemistry. 


Substitution-derivatives of Ethylene Oxide. 
(Deut. Chem. Ges. Ber., ix, 45—51). 


Wuen ethylene oxide is mixed with an equal number of molecules of 
bromine cooled to — 15°, and the mixture is kept at 0° for 24 hours, 
a thick liquid is formed, containing bromhydrin, ethylene bromide, and 
other products not yet investigated. 
_ Bromhydrin heated to 130° with an equal volume of strong hydro- 
bromic acid is converted into ethylene bromide. 

Monobromethylene, agitated with a solution of hypobromous acid 
at 0° and then distilled, yields a body of sp. gr. 2°65, boiling at 184° 
—185°, and having the formula CHBr.—CH,Br. It is a very mobile 
liquid, insoluble in water, and not affected by potash in the cold. 
Besides this substance, there are formed two products, one of which, 
boiling at 89°—91° and melting at 40°—45°, forms fine colourless 
crystals soluble in water, alcohol, and ether, and is extremely irri 
tating to the eyes; the other is a thick nearly inodorous liquid, boiling 
at 179°—181°, and dissolving in hot water, alcohol, and ether. The 
latter body is regarded by the author as brominated bromhydrin, 


By E. DemoLe 


ORGANIC CHEMISTRY. 693 


og It reacts with acetyl chloride to form a body having the 


composition of brominated bromacetin, pony} H.O° 
2 2443 


Brominated bromhydrin acts violently on dry potash. The product 
is a colourless body, which boils at 89°—92°, dissolves in water, 
reduces Fehling’s solution, and is apparently not affected by alkalis. 
Analysis leads to the formula, C,H;BrO, which is that of brominated 
ethylene oxide. 

J. RB. 


A Derivative of Valerylene. By P. Hausst 
(Chem. News, xxxii, 252). 


In order to show the property which non-saturated hydrocarbons 
possess of combining with hypochlorous acid to form chlorhydrins 
convertible into the corresponding alcohols by chemical reactions, the 
author in the case of valerylene, prepared by heating zinc chloride 
with amylic alcohol, caused it to be acted upon by hypochlorous acid. 
The compound was extracted by ether, and the latter distilled off, 
leaving a brown-red liquid. 


Expt. 1. 10 grms. valerylene yielded 15°0 grms. product. 
Expt. 2. 10 15:2 


” ” ” ” ” 


The product was then distilled. At 90° the liquid assumed an 
intensely dark colour; on heating it more strongly, a liquid of a 
highly irritating odour distilled over with vapours of hydrochloric 
acid, and at 140°, the product was totally decomposed, leaving a 
black syrupy mass. The original product dried gave :— 


Expt. 1. ‘1610 grm. yielded ‘0463 grm. Cl = 28°72 per cent. 
Expt. 2. ‘1718 ,, » 0488 ,, Cl= 2828 _,, 
Expt. 1. 39°23 per cent. carbon. 5°94 per cent. hydrogen. 
Expt. 2. 39°38 * - 5°82 - 
Expt. 3. 38°91 6°04 - 9° 
Average : 

C 39°24 

H 5°93 

Cl 28°53 
(Difference =)  O 26°30. 


If we divide by the corresponding atomic weights, and take the 
chlorine as unity, we obtain the formula, CyH,ClO, The different 
behaviour of valerylene to hypochlorous acid must be accounted for 
by its different molecular structure. It was prepared from an isoamy- 
lene, and the latter kind of hydrocarbons generally split up when 
acted upon by powerful reagents. The spec. grav. of this new body 
empirically composed in the same way as monochloro butyric acid is 
1-065 at 15°C. It has an acid character, a highly penetrating odour, 
— silver salts to metallic silver, and burns with a green-edged 
ame. 
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A clear solution is obtained by adding water and ammonia. Nitrate 
of silver does not precipitate the chlorine, but after evaporating and 
redissolving, the chlorine is liberated. The salts obtained with 
barium, calcium and lead carbonates or hydrates, bear the same cha- 
racter. This body therefore does not seem to form distinctly cha- 
racterised salts. 

ND. B. 
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A Secondary Hexyl Alcohol. By W. OrcusneR pe Contnck 
(Compt. rend., Ixxxii, 92—94). 


Two kilograms of calcium butyrate were distilled in portions of 150 
grams. The product, which weighed 660 grams, consisted of a little 
butyral; methyl-butyl ketone ; 80 grams of a limpid highly refractive 
| liquid, having a strong ethereal odour, and boiling at 122°—124°; 


and lastly a large quantity of butyl ketone. 

The liquid boiling at 122°—124°, was ethyl-butyl ketone. Its 
density at 0° is 08330. On reduction it gave a secondary hexyl 
alcohol, having the formula — 


C.H; 
C;H,,O = CHOH. 
C;H, 


This alcohol forms a mobile liquid, with a pleasant ethereal smell 
and burning taste; it mixes with ethyl alcohol and ether, but is only 
sparingly soluble in water. Its density is 0°82433 at 0°, and 0°81825 
at 20°. The iodide is a reddish liquid boiling at 164°—166°. 

The acetate is a colourless liquid boiling at 149°—151°; it has an 
agreeable odour. 

The oily liquid which boiled between 252° and 255°, gave on 
analysis the formula C,.H2,O, ; constitutional formula,C:H; C,H; 


| ¢ou—Con 
Hi | 

i | C;H, C;H;. 
| The substance is a pinacone, formed by the union of two molecules 
|| of ethyl-butyl ketone, with assimilation of two atoms of hydrogen. 
{| When cooled to — 18°—20°, it hecame viscous, but did not solidify ; 
it a crystal of ordinary pinacone did not induce crystallisation. When 
f | | treated with sulphuric acid it gave a mixture of a hydrocarbon with 


pinacolin. 
W. R. 


Synthesis of a Non-saturated Tertiary Alcohol of the Series 
C,H2,-1.0H. By M. and A. Sayrzerr (Deut. Chem. Ges. Ber., 
ix, 33). 

A mixture of allyl iodide and —— ketone, when acted on Ly zine, 


| | yields ally] dimethy! carbinol. CH, A bo, OH, boiling at 119°. 


3 ; 
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The alcohol combines with 2 atoms of bromine, and forms with 
acetic anhydride an ether boiling at 136°. 
J. R. 


Synthesis of a Non-saturated Tertiary Alcohol of the Series 
C,H.,-;0H. By B. Soroxin and A. Sayrzerr (Deut. Chem. 
Ges. Ber., ix, 34). 

A mixture of allyl iodide and ethyl acetate, when acted on by zinc, 

CH; 
yields methyl-dially] carbinol, cH, boon, boiling at 157°. 


3445 
It combines with 4 atoms of bromine, and forms an ether with 


acetic anhydride. 
J. R. 


Formation of Phenylated Trimethyl Carbinol. 
By A. Poporr (Deut. Chem. Ges. Ber., viii, 768). 


By the action of zinc-methy] on the chloranhydride of pheny] acetic acid, 
phenylated trimethyl carbinol, (CH;).(CH2.C.H;)C(HO), is obtained. 
This substance crystallises in long needles melting at 20°—22°, and 
boiling at 220°—230°. 

BW. F. 


Crystallised Glycerin. By A. HENNINGER 
(Chem. Centr., 1875, 514). 


Tue glycerin was purified by distillation in a partial vacuum, and its 
crystallisation effected by the introduction of a minute quantity of 
solid glycerin. On cooling the glycerin by means of iced water, its 
crystallisation was retarded, but proceeded still more slowly when the 
temperature was reduced to below 0°, on account of the increased 
viscid consistence which the glycerin acquired. The crystals were 
found to belong to the rhombic system, thus agreeing with V. von 
Lang’s observations. 
H. H. B. 8S. 


Oxymercaptans. 
By R. BirpERMANN (Deut. Chem. Ges. Ber., viii, 1674—1677). 


Wuen the chloride of nitrobenzenesulpkonic acid is treated with 
ammonia, it is converted into a thiamide melting at 162°, and aniline 
converts it into an anilide, which with tin and hydrochloric acid 
yields amido phenyl-mercaptan hydrochloride, already described by 
Glutz and Schrauf. On adding an alkali, a high-boiling oil, smelling 
like mushrooms separates out, which forms with nitric acid acrystailine 
salt. On passing nitrogen trioxide into its solution or by decomposing 
the hydrochloride with silver nitrate, an orange-coloured, amorphous 
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precipitate separates out, forming with alkalis red salts. The analysis 


O. 
of the barium-salt points to the formula, CHC Ba. 
Ss 


Researches on the Sulphines. By A. Canours 
(Compt. rend., Ixxxi, 1163—1167). 


Action of Acetyl Bromide on Methyl Sulphide—A heavy oil gradually 
separates from the mixture heated at 100° in a sealed tube, and crys- 
tallises when the tube is cooled. The crystals, after purification, are 
found to consist of bromide of trimethylsulphine, while the super- 
natant liquid appears to be methyl thiacetate. Hence the reaction 
may be thus represented— 


C.H,;0.Br + 2(CHs)28 = (CH;);SBr + CH,;C.H,SO. 


Action of Cyanogen Bromide on Methyl Sulphide.—From the product 
obtained by heating at 100° for two hours in a sealed tube, water dis- 
solves out bromide of trimethylsulphime ; at the same time an oily 
liquid separates, which on rectification presents all the characters of 
methyl sulphocyanate :— 


CN.Br + 2(CH;).S = (CH;),SBr + CH;.CN.S. 


Action of Methyl Iodide on Methyl Sulphocyanate.—The production 
of iodide of trimethylsulphine which occurs in this reaction may be 
thus represented :— 


CH;.CN.S + 2CH,I = (CH,),SI + CN.I, 


but no cyanogen iodide could be detected by the author among the 


products. 
R. R. 


A Hydrated Derivative of Cellulose. By Aimé GirarD 
(Compt. rend., Ixxxi, 1105—1108). 


Wuen ordinary cellulose is subjected to the action of acids under 
specific conditions, a brittle structureless substance is obtained. 

If the purified material be immersed for twelve hours in sulphuric 
acid of 45° B., it does not lose its structure until pressed, when it 
becomes disintegrated. It may be washed and dried, but the product 
easily falls to powder between the fingers. Its composition is that of 
cellulose plus one molecule of water, C.H2,O. It is soluble in dilute 
potash, and is easily oxidised. Kept for several days at 50° it becomes 
yellow, and water then extracts from it a coloured product capable of 
reducing potassio-cupric tartrate, or nitrate of silver. ; 

Hydrocellulose is also formed when cellulose is impregnated with 
very dilute acid and submitted to a temperature of about 100°. The 
formation of this substance will explain many imperfectly understood 
manufacturing operations. In making parchment-paper the super- 
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ficial fibres are converted into hydrocellulose, which forms a con- 
tinuous and impermeable layer. The friability of paper insufficiently 
washed from the bleaching agent is explicable by the formation of 
hydrocellulose under the influence of hydrochloric acid. “ 


Galactose. By H. Fupakowsk1 
(Deut. Chem. Ges. Ber., ix, 42—44). 


Mink sugar, when boiled with dilute sulphuric acid, takes up a mole- 
cule of water and is resolved into two sugars, having the same com- 
position. One of these yields mucic acid when treated by Limpricht’s 
process, and is the substance from which lactonic acid is formed: to 
it the term galactose might be applied. The other is grape-sugar, 
yielding gluconic acid by treatment with chlorine, according to the 
method of Hlasiwetz and Habermann. The investigation is not yet 
completed. 


J. R. 


A New Process for the Production of Trichloracetic Acid. 
By A. CLermont (Compt. rend., Ixxx, 1270). 


On mixing one equivalent of potassium permanganate with two equiva- 
lents of chloral hydrate, both in concentrated solution, acid trichlor- 
acetate of potassium is formed; the solution, freed from manganous 
oxide by filtration through asbestos, and then distilled with a strong 
solution of phosphoric acid, yields, when the temperature reaches 195°, 
pure trichloracetic acid. 


C. H. P. 


Synthesis of Diallyloxalic Acid. By M. Sayrzerr 
(Deut. Chem. Ges. Ber., ix, 33). 


A mixture of allyl iodide and ethyl oxalate, when acted on by granulated 
zine, yields ethyl! diallyloxalate : 


C;H; 
C 

C;H;.0H, 
CO.OC.H; 


a colourless liquid, boiling at 210°. Diallyloxalic acid is a crystalline 
substance, forming moderately soluble barium, zinc, and silver salts, 
and combining with four atoms of bromine. 


J. R. 


Action of Phosphorus Pentachloride on the Compound C,,H,,0,. 
By I. Remsen (Deut. Chem. Ges. Ber., ix, 8—9) 


Tuts body, which is formed by the action of potassium on succinic 
ether, yields with phosphorus chloride, a liquid chloride which is 
decomposed by water, a new acid being formed. 


C. 8. 
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Action of Alcoholic Ammonia on Methyl Oxalate. 
By A. WeppiGe (J. pr. Chem. [2], xii, 434—435). 
By this reaction ethyl oxamate is formed, methyl and ethyl changing 
places, and in order to obtain pure methyl oxamate a solution of am- 
monia in methyl] alcohol must be used. 
C. S. 


On Substitution Amido-acids. By J. W. Briixut 
(Deut. Chem. Ges. Ber., ix, 34—42). 


Tuis is a continuation of a previous paper by the author on the same 
subject (see this Journal, 1875, p. 1020). He proposes to give to the 
trebly substituted amido-acids the general name of betaines. Of this 
class of bodies two only (the betaines par excellence) have hitherto been 
known in the fatty series, namely, trimethyl- and triethyl-glycocine. 
The present paper describes some analogous compounds in the propionic 


series. 
Trimethyl-a-propiobetaine.—W hen a mixture of ethyl «-chloropro- 


pionate with excess of trimethylamine is heated in the water-bath, 
direct combination takes place, as shown by the equation :— 


CH, CH, Cl 
| | | 

CHCl + N(CH;); = CH—N(CH,);. 
| 

CO.0C;H, - CO.0C;H, 


The product is freed from trimethylamine hydrochloride formed at the 
same time by boiling it with baryta-water, which acts also upon the 


product, thus : 
CH; : 
| 


| 
CO.0C.H; 
CH; Cl Cl CH; 


| | | 
2(C,H;.OH) + CH—N(CH;); (CH,);N—CH. 
CO.0 -Ba 0.CO 


The barium compound is mixed with sulphuric acid, whereby the 
barium is replaced by hydrogen; and the resulting compound is boiled 
with precipitated lead oxide, when the following reaction takes place: 

CH; Cl CH; 


= | 
2CH—N(CH,),; + Pb(OH), = 2CH—N(CH,), + PbCl, + 2H.0. 
| 


| | 
CO.OH CO—O 
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The filtrate from the lead chloride, when evaporated and left over sul- 
pburic acid, yields cubical crystals of trimethyl-z-propiobetaine, which 
is a perfectly neutral and inodorous body, of aromatic and very sweet 
taste, and exceedingly deliquescent. It dissolves freely in alcohol, but 
not in ether. With platinum and gold chlorides it forms crystallisable 
double salts, which are extremely soluble in hot, but sparingly in cold 
water, and dissolve also in alcohol. It combines readily with acids, 
forming salts. The hydrochloride and nitrate are very deliquescent. 
The hydriodide crystallises in large brilliant colourless prisms, and 
when pure is perfectly stable: it gave on analysis numbers agreeing 
with the formula, C;H,,.NO,I.C,;H,,NO.. 

Trimethyl-z-propiobetaine, when submitted to dry distillation, begins 
to boil at 210°. The distillate consists chiefly of trimethylamine, 
mixed, however, with various other products. 

Triethylamine dves not combine with ethyl chloropropionate, as does 
trimethylamine. When the two bodies are heated together to 200° in 
sealed tubes, there occurs a highly complicated reaction, the nature of 
which has not yet been definitely made out. 

Piperidine-a-Alanine.—Anhydrous piperidine combines directly with 
ethyl-e-chlaropropionate when heated with it to 100° in sealed tubes: 


CH CH; H 


| | | 

CHCl + NH(CsH wo) = CH—N(C;Hw). 
| 

CO.OC.H; Cl 


CO.0C.H; 


The product is freed from admixed piperidine hydrochloride by treat- 
ment with barium hydrate, sulphuric acid, and lead carbonate, as des- 
cribed above, and is finally deprived of hydrochloric acid by means of 
silver oxide. 
CH; 
Piperidine-c-alanine, CH—N(C;Hw), is a neutral inodorous body 
COOH 
extremely soluble in water and alcohol, and crystallising therefrom in 
prisms. It combines with bases and acids to form crystallisable salts. 
It forms a very soluble double salt with gold chloride, but no solid 
compound with platinum chloride. 

The author prepares the ethyl «-propionate employed in his experi- 
ments by the following process, which he finds advantageous :—Dehy- 
drated lactic acid is gradually added to phosphorus pentachloride cor- 
tained in a retort furnished with a reversed condenser, in the proportion 
indicated by the equation :— 


CH, CH; 

| | 

CH.OH + 2PCl, = CHCl + 2HCIl + POCI,; 
| 

CO.OH CO.Cl 


the mixture is then gently warmed on a sand-bath for a short time; to 
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the cooled product absolute alcohol is added till hydrochloric acid ceases 
to be evolved; and after 24 hours the whole is agitated with a large 
bulk of cold water. The ether, which sinks to the bottom, is separated, 
dried with potash, and distilled, the portion distilling at 143°5° being 
pure ethyl «-propionate. 
The investigation is being continued. 
J. R. 


On Methylamido-propionic Acid, and the Formation of Homo- 
creatine. By Herinricu LINDENBERG (J. pr. Chem. [2], xii, 
244—259). 


Ko.seE having obtained alanine from lactic acid, and Heintz the isome- 
ride of alanine, 8-amido-propionic acid, it appeared probable that by 
replacing the ammonia by methylamine, methylamido-propionic acid 
would be formed in the same way as sarcosine is obtained from mono- 
chloracetic acid. It also appeared likely that two isomeric acids might 
be formed ; and that as urea may be considered, according to Kolbe, as 
cyanamide and water, so a higher homologue of creatine would result 
from the action of cyanamide on methylamido-propionic acid, according 
to the formula: 


ON CONH, 
HSN + = Mp 5$N; 
H H 


where M, expresses the radicle of methylamido-propionic acid : and also 
that two isomeric homologues were possible. 

15 grams of chloropropionic ethyl-ether were heated to 120°—130° 
in a sealed tube with 30 grams of saturated aqueous solution of methyl- 
amine ; and the resulting colourless solution was heated on a water-bath, 
and boiled with barium hydrate to decompose the methylamine hydro- 
chloride which was formed, according to the formula: 


C.H, H, 


Cl cH, + #0 = 


\ cooc.H, + an { 
C,H, H. 
. [. COOH + 0,H,HO + nf oa, \ual. 


After separation of the barium by sulphuric acid, no crystals of the 
acid itself, combined with hydrochloric acid, could be obtained, but 
merely a viscous mass. It was therefore converted into the platinum 
double salt, which yielded honey-yellow concentric needles, having the 
formula : 


C.H, 
ba { H COOH.HC1).PtCk. 
H. 


3 


The free a-methylamido-propionic acid was obtained by precipitation 
with silver oxide, and separation of the dissolved silver by hydrogen 
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sulphide. It crystallises in transparent rhombic prisms, soluble in water 
and hot alcohol, but sparingly in cold alcohol and ether; containing no 
crystallisation water; they turn brown at 180°, and melt at 260°, at 
which temperature they begin to decompose; they burn with a violet 
flame. Methylamido-propionic acid is essentially a basic substance 
and turns reddened litmus blue; nevertheless, it unites with bases to 
form salts; it also forms double salts. Its concentrated aqueous solu- 
tion reduces strong solutions of silver nitrate, but not weak solutions. 
An account is given of the action of cyanamide on the acid, which has 
great likeness to sarcosine. If equivalent quantities of the acid and 
cyanamide dissolved in alcohol are heated, no result follows; if they are 
heated with water to which a few drops of ammonia have been added, 
dicyanodiamide crystallises out on cooling, together with a small amount 
of another body ; but if the two dissolved in water with a little ammonia 
are allowed to stand for some time, a large amount of a substance 
answering to the formula: : 


C.H, ) 
- { H co 

CH, \N 
H 


CONH, 


separates out, together with dicyanodiamide. This substance the 
author calls homocreatine ; it crystallises in anhydrous colourless mono- 
clinic prisms, easily soluble in hot, sparingly in cold water, nearly insolu- 
ble in alcohol, and having a powerful alkaline reaction. It turns brown 
at 150°—160°, and when heated on platinum it leaves a residue of car- 
bon. It forms a hydrochloride and double salts with platinum and 
zinc chlorides. Attempts to decompose homocreatine into methylamido- 
propionic acid and urea by baryta water, failed; ammonia was 
formed indeed, but no traces of the above substances could be 
detected in the solution. With the desire to prepare the isomeric 
homocreatine the author allowed methylamine to act on 8-iodo-pro- 
pionic acid, but so far the results are unsuccessful. The iodo-propionic 
acid was prepared by the action of phosphorus di-iodide on glyceric 
acid. In the preparation of the latter it is recommended not to allow 
the oxidation of glycerin to take place so slowly as Debus proposes, 
but to pour a dilute glycerin solution on to a layer of concentrated 
nitric acid, and place the whole in direct sunlight; the yield is quite as 
large as that produced by the other method. 


E. W. P. 


The Oxidation of Glycocine, Leucine, and Tyrosine, and the 
Occurrence of Carbamic Acid in Blood. By E. Drecuset 
(Journ. pr. Chem. [2], xii, 417—426). ; 


Wuen to a solution of glycocine in ammonia, ammonium permangan- 
ate is added, manganese oxide separates out. On adding calcium 
nitrate to the filtrate, a precipitate of calcium carbonate and oxalate 
1s obtained, and more of this is formed on boiling the liquid, showing 
the presence of oxamic and carbamic acids. The same products are 
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formed when an aqueous solution of glycocine is oxidised with potas- 
sium permanganate, and when leucine, tyrosine, or albumin are used 
instead of glycocine; carbamic acid is also formed by the action of 
potassium permanganate on a solution of pure ammonia and sodium 
formiate. 

Carbamic acid is, therefore, always produced when carbon dioxide 
and ammonia act on each other in the nascent state, and this explains 
the formation of urea in the organism, which is always preceded by 
that of a salt of carbamic acid, which occurs in the blood, as the fol- 
lowing experiments prove. Serum of dog’s-blood was freed from 
albumin by absolute alcohol, and chloride of calcium was added, which 
produced a turbidity. The filtrate gave, with pure potash, a precipi- 
tate, which was washed with absolute alcohol, dried over sulphuric 
acid, and exhausted in a closed vessel with cold water. The clear 
solution on boiling deposited calcium carbonaté and evolved ammonia, 
showing that it contained calcium carbamate, perhaps NH;.CO.0.CaOH. 
That this compound really exists, was proved by preparing it in the 
above way from an alcoholic solution of pure ammonium carbamate. 
Urea or cyanic acid are not precipitated under these conditions, nor is 
the latter transformed into urea. 

In the formation of urea from albuminoids, these are first resolved 
into glycocine, leucine, tyrosine, &c., which are converted by the 
oxygen into a carbamate, and the latter is then probably changed by a 
ferment into urea. 

C. S. 


Properties of certain Salts of Fulminic Acid. 
By E. W. Davy (Chem. News, xxxiii, 47). 


On heating a mixture of aqueous solutions of potassium ferrocyanide 
and fulminate of mercury, the liquid becomes of a purple colour. 
This is due, according to the author, to the production of acid iron 
fulminate caused by the splitting up of the double fulminate of potas- 
sium and iron which is at first formed. Acid fulminate of iron may 
be obtained by evaporating the purple liquid: it is an exceedingly un- 


stable salt. 
M. M. P. M. 


Tetrasubstituted Ureas. By W. MicHLER 
(Deut. Chem. Ges. Ber., viii, 1664—1666). 


Compounns of this group were hitherto not known. The ethyl-com- 
pound is, however, readily obtained by the action of carbon oxychloride 
on diethylamine. It is a liquid having an agreeable smell and boiling 
at 205°; it dissolves in acids, and separates again on adding an alkali. 
While all other ethylated ureas are solids, the tetraethylurea is a 
liquid, which, however, is not surprising, as the boiling and melting 
points decrease with the increase of ethyl groups: 

Urea. Ethylurea. Diethylurea. Triethylurea. Tetrethylurea. 
) +. 130° 92° 112°5° 63° Liquid. 
B.P. .. Non-volatile. Non-volatile. 263° 223° 205° 
, C. S. 
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Benzene-potassium. By H. ABELJANZ 
(Deut. Chem. Ges. Ber., ix, 10—13). 


Wuen benzene is heated with potassium, an action commences at 
150°—190°, and is completed if the mixture is kept at 230°—250° for 
seven hours. If an excess of potassium be used, all the benzene dis- 
appears and a kidney-shaped bluish-black crystalline mass is formed, 
inclosing the excess of potassium. In the air it takes fire with 
explosive violence. On adding ethyl bromide to it under a layer of 
benzene, a brisk reaction sets in, ethene and hydrogen are given off, 
and paradiphenylbenzene is formed, as well as a small quantity of an 
oil boiling at 222°, and having the empirical formula C,Hs, and a trace 
of diphenyl. 

Water, which decomposes the black compound violently, yields the 
same three hydrocarbons, the chief product being diphenylbenzene. 

These reactions show that benzene-potassium is not an additive pro- 
duct, and as, during its formation, no free hydrogen is formed, the 
latter probably combines with a portion of the potassium; and the 
presence of this hydride explains the violent action of air and water 
on the product, which most likely contains the compounds C,H;K and 
C;H,K, : 


2C,H;K + C.H,K, + 4H.O a 4KOH + 2H, + C.H,(C.H;) 
2C,H;K + 2H,0 = 2KHO + H, + (C.Hs5)e. 
Cc. 8. 


a- and 6-Dibenzyl Benzene. By T. ZiIncke 
(Deut. Chem. Ges. Ber., ix, 31—33). 


Tae two hydrocarbons which are formed, together with diphenyl- 
methane, by the action of zinc on benzene and benzyl chloride, are 
dibenzyl benzenes, yielding, on oxidation with chromic acid, the double 
. COC,H; 
ketones, CoH | COC,H,’ 

a-Dibenzoylbenzene crystallises from hot alcohol in glistening flat 
needles or plates, from chloroform in larger pointed crystals, and from 
hot acetic acid in broad glistening needles, melting at 159°—160°; 
= more strongly heated it decomposes, giving off the smell of 
iphenyl. 

8-Dibenzoylbenzene is much more soluble and crystallises in large, 
yellowish, rectangular plates, melting at 145°—146°, and decomposing 
at a higher temperature. 

Both ketones yield, by further oxidation, the corresponding benzoyl 
benzoic acids, C,H;.CO.C,H,.CO,H. 

C. S. 


Identity of Styrolene and Cinnamene. By J. H. Van’r Horr 
(Deut. Chem. Ges. Ber., ix, 5—6). 


BerraeLor has shown that the hydrocarbon from storax differs from 
that obtained from cinnamic acid by being optically active. But this 
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is due only to the presence of a small quantity of a terpene which 
| turns 30°26° to the left. Storax contains only 0°05 per cent. of this 
styrocamphene. 

C. 


8. 


Gaultherylene. By R. BirpeRMANnNn 
(Deut. Chem. Ges. Ber., viii, 1677—1678). 


Tus terpene boils at 160°, has a not unpleasant smell, and absorbs 
hydrochloric acid. 
C. S. 


Oxidation of Dibenzyl and its Derivatives. By W. Lupperr 
(Deut. Chem. Ges. Ber., ix, 14—17). 


DiBeEnzYL is slowly oxidised even by a solution of chromic trioxide in 
acetic acid, the only product being benzeic acid. The dinitrodibenzyl, 
melting at 178°, yields, under the same conditions, paranitro benzoic 
1) acid, and that, melting at 75°, which is much more easily oxidised, 
gives the same acid but in much smaller quantity, which seems to 
point out that it is a paraorthonitro-compound, the ortho-group being, 
as in similar cases, completely burnt. Dibromodibeuzyl, melting at 
i 115°, is easily oxidised to parabromobeuzoic acid. 

} C. S. 


Substituted Benzyl-compounds. By L. Jacxsonand W. Lowry 
(Deut. Chem. Ges. Ber., viii, 1672—1674). 


Parabromobenzyl bromide is formed by passing bromine into the 
vapour of boiling parabromotoluene; it crystallises in long needles or 
square prisms, having an aromatic smell, but attacking at the same 
time violently the mucous membranes. 

Orthobromobenzyl bromide is obtained in the same way, and forms a 
liquid having a very pungent and aromatic odour. The meta-com- 
pound exhibits very similar characters. . 

C. S. 


On Orcin. By C. LizpermMann 
(Deut. Chem. Ges. Ber., viii, 1649—1651). 


Tue author showed ina previous paper (see this Journal, 1874 p. 693), 
that the action of ammonia on orcin in presence of air gives rise to 
two colouring matters, C\yHi;NO, and C©,,Hi,N2Os, the latter of which 
is produced from the former by the further action of ammonia and 
air. 

The colouring matters are amorphous, possess a brilliant cantharides- 
like lustre, and cannot be distinguished by their appearance. They 
form with alkalis fine purple solutions, that of the former inclining to 
red, and that of the latter to blue. The second is less freely soluble 
in alcohol and in aqueous ammonia than the first. The author has 
endeavoured to separate the two by methods based upon this difference 
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of solubility, but with only partial success. The paper gives the 
results of a number of analyses of the bodies separated by ammonia. 
J. R. 


Derivatives of Anethol. By Fr. Lanpo.pn 
(Compt. rend., Ixxxii, 226). 


By the action of nitric acid on crystallised essence of anise, anethol 
hydride, CHO, is produced ; by treating this at 185° with alcoholic 
potash in sealed vessels for four and twenty hours, it undergoes a 
change analogous to that of camphor when it forms borneol, CjoH,,O ; 
the isomeride of borneol thus produced is a liquid boiling at 198°, 
crystallising at 0° in fine needles, which melt at 18°—19°. 

When anethol is heated for five hours with a slight excess of phos- 
phorus pentachloride, hydrochloric acid is evolved and monochlor- 
anethol is produced by the reaction— 


C,H,O + PC], = PC], + HCl + C,H, Cl0. 


Probably an addition-product, C,)H).Cl,0, is first formed, as the evo- 
lution of hydrochloric acid is but slight when the generating sub- 
stances are not much heated, but is intense on distillation. Mono- 
chloranethol boils at 228°—230°; it burns with a smoky flame, and 
has a slightly irritating but agreeable odour ; its specific gravity at 
20° is 1:191, that of anethol at the same temperature being 0°984; in 
a freezing mixture it solidifies to a crystalline mass, which melts at 
+ 3° to 4°; alcoholic potash converts it into two condensation-pro- 
ducts analogous to those obtained with anethol itself; the chief of 
these is insoluble in water and potash, and constitutes a slightly oily 
liquid with an agreeable ether-like odour, boiling at 268°—270", and 
not solidifying at — 35°. On combustion this substance gives numbers 
agreeing with the formula, C,H», O;(?). The other product is soluble 
in potash and appears to be a kind of phenol; it is produced from the 
first product by the further action of potash. 

By the condensation of anethol a product is obtained termed by 
the author diphenol ; this gives rise to a non-crystalline monoacetic 
ether melting near 40°, and possessing an agreeable ethereal odour; 
this on analysis gives numbers agreeing with the formula, C,.H,,Os. 


C. R. A. W. 


Note by Abstravtor—The numbers obtained with the so-called con- 
densation product of monochloranethol, Ci¢H2Os, are not far removed 
from those required for the formula, C,>H,.02, in which case the body 
would be formed simply by the reaction— 

CyH,ClO os KOH a KCl + CoH (OH)O. 
C. RB. A. W. 


YOL, 
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The Relative Constitution of Eugenol. By M. Wassermann 
(Liebig’s Annalen, clxxix, 366—386). 


AFTER a preliminary notice of the literature of the subject by Erlen- 
meyer, and a sketch of the researches which had led to the adoption 
of the formula, C,H;(C;H;)(OCH;).OH, Erlenmeyer says he had 
induced Herr Wassermann to undertake a more extended research so 
as satisfactorily to establish the constitution of eugenol. 

Preparation of Pure Eugenol_—The essential oil of cloves obtained 
by distilling the powdered substance in a current of steam, was treated 
with a solution of potassic hydrate, separated from the undissolved 
hydrocarbon, and precipitated with hydrochloric acid, the absence of 
salicylic acid having been ascertained. The boiling point of the pure 
rectified product is 247°5° at the normal pressure, and its specilic 
gravity at 0° = 1:0778 and at 18°5° = 11-0630. Its alcoholic solution 
reduces ammoniacal silver nitrate, and yields a blue colour with ferric 
chloride. 

Oxidation of Eugenol.—When eugenol is treated with chromic acid 
mixture at the ordinary temperature, a powerful reaction takes place, 
carbonic anhydride being evolved and a flocculent resinous substance 
formed, which however disappears entirely when heated, the solution 
now coniaining acetic acid; in fact the sole products of the oxidation 
of eugenol are acetic acid, water, and carbonic anhydride. From these 
results it would appear that the C;H; group contains methyl, and is in 
all probability methyl-vinyl, a supposition confirmed by the fact 
that ethyleugenol when oxidised yields acetic acid as well as etho- 
methoxybenzoic acid. 

Ethyleugenol.—As Cahour’s method of heating a mixture of potas- 
sium eugenate and ethyl bromide in sealed tubes yields this substance 
only in comparatively small quantities, it was slightly modified. A 
mixture of 50 parts eugenol, 17 of potassium hydrate, and 40 of water, 
was introduced into a flask heated in a water-bath and furnished with 
a return-condenser, and 33 parts of ethyl bromide was then gradually 
added. As soon as the reaction was complete, water was added, and 
the oily layer of ethyleugenol separated and purified by washing with 
water and with potassium hydrate. After four or five rectifications, 
the substance was obtained in the pure state. It boils at 254°, and its 
specific gravity at 0° = 1:0260 and at 18°5° 10117. It is easily soluble 
in alcohol, ether, and acetic acid, but only very sparingly soluble in 
cold water. _Its alcoholic solution reduces ammoniacal silver nitrate. 
In fractioning the crude ethyleugenol, it was observed that the brown 
viscous residue remaining in the retort became solid on cooling, and 
after a time crystals made their appearance in the mass. A similar 
phenomenon occurred when pure ethyleugenol was distilled, so that 
the new product, which has the composition C,,H,,O., is a polymeride 
of ethyleugenol. The crystals may be purified by washing them with 
ether and crystallising them from hot alcohol. They form thin plates 
which melt at 125°, and sublime at a higher temperature. 

Oxidation of Ethyleugenol. Ethomethouybenzoic acid.—Ethyleugenol 
when treated with chromic acid mixture becomes oxidised, and on 
distilling the product, acetic acid and unaltered ethyleugenol distil 


ORGANIC CHEMISTRY. 


over. When the residue in the retort is agitated with ether and the 
ethereal solution is evaporated, it yields a residue of ethomethoxybenzoic 
acid. This acid was obtained more readily however by treating a 
solution of ethyleugenol in glacial acetic acid with potassium dichrom-— 
ate. It crystallises in colourless needles, having the formula 
C,H;(OCH;)(OC.H;).COOH, easily soluble in ether, alcohol, and 
solutions of the alkalis and alkaline carbonates. It melts at 190°. 

Action of Hydriodie Acid on Ethomethoxybenzoic Acid.—On heating 
the mixture of the two substances to 120°—130° in a sealed tube, an 
oily layer was formed which, on examination, proved to be a mixture 
of ethyl and methyl iodides, whilst the aqueous solution contained 
protocatechuic acid; the reaction taking place in the manner indicated 
by the equation— 


CeHtsCOOH)(OOsHs) + grrr = CeHs(OH)s + OFT + CHAI. 


In a second experiment in which the temperature was allowed to 
rise much higher, carbonic anhydride and pyrocatechin were obtained, 
evidently-arising from the decomposition of the protocatechuic acid. 
From these results it is in the highest degree probable that the side 
chains in eugenol occupy the positions 1: 3:4, the group C;H, or 
—CH—CH—CH; being 1, whilst the groups OH and OCH; are 3 
and 4, Which of these two occupies the position 3 and which 4 is, 


however, as yet undetermined. 

Eugenol and Bromine. LEthyleugenol and Bromine.—From the con- 
stitution of eugenol and ethyleugenol, it seemed probable that these 
compounds would form addition-products with bromine corresponding 
with that described by Ladenburg as obtained from anethol. Bromine 
was accordingly added to an ethereal solution of eugenol as long as 
any action took place, but the dark brown viscous residue left on 
the evaporation of the ether, resisted all the author’s efforts to obtain 
it in a crystalline state. When, however, ethyleugenol was treated 
with bromine in a similar manner, it solidified to a crystalline mass, 
which, after being purified by crystallisation from hot alcohol, was 
found to have the composition C,,H,;Br,0,. It forms lustrous silky 
needles which melt at 80°, and may be sublimed unchanged. It is 
readily soluble in ether. When this compound, which may be re- 
garded as an addition-product of monobromethyleugenol, C,,.Hi;BrO., 
is treated in alcoholic solution with metallic zinc, the additive bromine 
is removed, and a colourless compound obtained crystallising in large 
rhombic prisms, which melt at 48°. It is soluble in alcohol and ether, 
and possesses a blue and rose fluoresence. Its composition is repre- 
sented by the formula, C,.H,;BrO,, and as neither silver acetate nor 
potassium acetate or ethylate has any action on it, it is almost certain 
that the bromine-substitution has taken place in the benzene nucleus 
and not in the side chain. As this is the case, the substituted bromine 
may be most conveniently displaced from the compound ©,,H,;BrO, 
by means of nascent hydrogen, treating it in alcoholic solution with 
sodium amalgam. In this way ethyleugenol was regenerated. The 
author represents the two bromine compounds by the formulee— 

3B 2 
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CH,.CHBr.CHBr.C,H,Br.(OCH,)(OC;H;) and 
CH;.CH—CH.C,H,Br(OCH,) (OC2H,). 


Vanillin.—Tiemann and Haarmann, by acting on coniferin with 
emulsin and water, obtained a compound CHO.C,H;(OCH;)(OC,H;), 
which by the action of oxidising agents gave acetic aldehyde and 
vanillin, CHO.C;H;(OH)(OCH;): these two compounds, being there- 
fore the aldehydes analogous to ethomethoxybenzoic acid and methy]l- 
protocatechuic acid respectively, should be produced by the action 
of oxidising agents on ethyleugenol and eugenol. In oxidising 
ethyleugenol, the author had observed a brown crystalline substance 
having the odour of vanille, but the quantity was too small to permit 
of a careful examination. 

C. E. G. 


On Quercitrin and Quercetin. By Jutius Lowe 
(Zeitschr. Anal. Chem., xiv, 233—247). 


QueRcITRIN is usually regarded as a glucoside, since, according to the 
statements of various chemists, it is resolved, on boiling with dilute 
acids, into sugar and quercetin. Léwe, however, finds that quercitrin 
is not a glucoside, inasmuch as it differs from quercetin only by a 
certain number of molecules of water, and may be, for the most part, 
converted into the latter substance by simply heating its aqueous 
solution, in which change no sugar is produced. 

To prepare quercitrin, the author exhausts with alcohol the querci- 
tron-bark of commerce, evaporates the filtered extract, dissolves the 
residue in water, and shakes the solution repeatedly with ether. The 
residue left on evaporating the ethereal liquid is taken up with 
alcohol, and mixed with a large quantity of hot water, to separate 
the quercitrin. The product, after recrystallisation from boiling 
water and prolonged drying over sulphuric acid, forms light yellow 
shining scales, and gives on analysis numbers agreeing with the 
formula C,;Hi¢O,. The crystals lose water at 120°, melt at 130°—133° 
without further loss, and solidify in a brownish-yellow mass on cool- 
ing. The fused substance gives on analysis numbers agreeing with 
the formula C\;H\,0O;. The above formula of quercitrin was confirmed 
by analyses of two lead-salts, which were found to have the formule 
C,5;H;.07.2 PbO and C,;H,,0,.PbO. 

Quercetin.—Quercitrin suspended in water and heated to 110° for 
some days in sealed tubes, is resolved for the most part into a body 
having the properties of quercetin and giving on analysis numbers 
agreeing with the formula C,;H,.0;. Quercetin may therefore be re- 
garded as an anhydride of quercitrin. This result accords with the 
fact previously known, that quercitrin yields quercetin by dry distil- 
lation. 

J. R. 
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Hesperidin. By A. HiLGer 
(Deut. Chem. Ges. Ber., ix, 26—31). 


HeEsPERIDIN is best obtained from the unripe bitter oranges of com- 
merce, which yield 5—8 per cent. They are coarsely powdered, ex- 
hausted with water, and the residue is treated with a mixture of 
equal parts of water and alcohol containing one per cent. of caustic 
potash. On adding hydrochloric acid to this solution, impure hespe- 
ridin separates out, which is dissolved in potash-solution of 5 per cent. 
On adding alcohol a resinous mass separates out, and from the clear 
liquid almost pure hesperidin separates on adding hydrochloric acid. 
To obtain it quite pure, it must be boiled out with water containing 
acetic acid. 

It crystallises from water, alcohol, or dilute acids in white micro- 
scopic needles, and acids precipitate it from an alkaline solution in 
globular masses. It is almost insoluble in cold water, and dissolves in 
500 parts of boiling water. 

It dissolves more freely in alcohol and hot acetic acid, but is in- 
soluble in ether, benzene and oils. It is not decomposed by dilute 
acids, and does not reduce an alkaline copper-solution. Its alkuline 
solution on standing becomes yellow and orange; if its solution in 
dilute potash is evaporated to dryness and dilute sulphuric acid is 
added to the residue, it turns red and then violet. When fused with 
potash it yields protocatechuic acid. 

Hesperidin is a glucoside and has the composition C,gH2O, (?). 
When heated with dilute sulphuric acid, it yields glucose and the body 
C,.H,,0, (?). 

C. 8S. 


Hesperidin. By E. Parerno and G. Brios1 
(Deut. Chem. Ges. Ber., ix, 250 —252). 


Tue cut and bruised fruit was steeped in dilute alcohol (1 part of 
alcohol to 3 parts of water), caustic potash was added to strong alka- 
line reaction, and after a day or two the liquid was filtered and the 
impure hesperidin precipitated by addition of hydrochloric acid. 
The fruit used was that of the Citrus awrantiwm Risso, but hesperidin 
was found also in that of Citrus limonum, Citrus medica, and others. 
The best method of purifying the substance was found to be by solu- 
tion in acetic acid, filtering and allowing the liquid to stand for a day 
or two, when the hesperidin separates in crystals. The melting-point 
of these crystals varied between 243° and 245°. Hesperidin when 
melted forms a yellowish, resinous, transparent substance. 
Two analyses gave— 


C 53°80 53°08 per cent. 
H 5°88 595, 


Nitrogen could not be detected. When hesperidin is dissolved in 
ammonia, the solution evaporated to dryness, and the residue again 
dissolved in water containing ammonia, it is not reprecipitated by 
hydrochloric acid. It forms no combination with picric acid ; when 
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heated with acetyl chloride, it is partly altered, but does not appear to 
form any definite chemical compound. No result was obtained by 
heating with solution of baryta in closed tubes on the water-bath for 
three to four days. 

Hesperidin dissolves with moderate facility in aniline: no precipi- 
tate appears on cooling, but on addition of a large quantity of ether, 
' a crystalline precipitate is thrown down. The authors are also en- 
gaged in investigating limonin. 

G. T. A. 


Phlorizin and Phloretin. By Jutius Lowe 

(Zeitschr. Anal. Chem., xv, 28—37). 
Putorizin splits into phloretin and sugar (water being apparently 
assimilated), not only when heated with dilute mineral acids, as shown 
by Stas, but also when heated to 108°—110° in a sealed tube with 
water; the author finds, however, that this same change is produced 
by simply heating the phlorizin to 130°, and hence represents the 
action as being not— 


Cx HO10 + H,0 = CHO; + C.H120; 


as usually supposed, but— 
Cx3H 01 = CiyHyO. + CeHi20s. 


This new formula for phlorizin is borne out by the analyses hitherto 
published as well as the older one; similarly the numbers obtained 
with phloretin agree better with the new formula than with the old 
one, whilst the analyses of phloretic acid by Hlasiwetz agree with the 
formula, C,,;H1O,, this body being formed from phloretin, together 
with phloroglucin, thus— 


CrHyO0s, + H;0 = Cy, HO, + O;H¢0s, 


instead of in accordance with the reaction— 
CHO; + H,0 = C,HOs + C.H,03. 


Phlorizin crystallises with 2H,O, lost at 100°—105°; it yielded 57°5 
per cent. of phloretin and 36°7 of glucose, whilst the new formula 
requires— 

59°25 and 33:96 respectively : 
Roser found: 60°46 and 41°76. 
C. R. A. W. 


A Double Salt of Benzoic and Paranitrobenzoic Acids. 
By H. Satxowsky (Deut. Chem. Ges. Ber., ix, 24—26). 


WHEN equivalent quantities of these two acids are boiled with water 
and barium carbonate, and the solution is evaporated, the salt 
C.H;.CO2.Ba.CO, CsH,.NO, crystallises out. The same salt is formed 
by spontaneous evaporation at the common temperature, and this 
shows that the salt is not a mixture, because barium benzoate and 
paranitrobenzoate crystallise with water. It forms groups of hard 
colourless or yellow lenticular crystals. During its formation a few 
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crystals of the paranitrobenzoate appear also occasionally ; these in 
one case disappeared again, while the crystals of the double salt 
increased. 

Salts containing two organic acids have already been observed by 
several chemists, as acetobutyrates, Laurent’s anisonitranisates (nitro- 
dragonanisates), and Ladenburg’s acetoparamidobenzoate of lead. 


C. S. 


The Salicylic Acid Question. By W. Hempe. 
(Deut. Chem. Ges. Ber., viii, 1657-1664). 


SaticyLic acid does not combine chemically with egg-albumin, or 
with the albuminoids in beer-wort, inasmuch as it can be completely 
separated from these liquids by dialysis. This is in contradiction to 
the results of von Meyer and Kolbe, who found that when salicylic 
acid is added to beer-wort it cannot be completely extracted by 
shaking the acidulated liquid with ether. The reason of this is that 
beer-wort and ether, when shaken together, form on standing three 
layers, the middle being a mixture of ether and albuminoids. If, 
however, the extraction with ether is repeated several times, all 
salicylic acid may be removed from the wort. 


C. 8S. 


On the Formation of Vanillic Acidand Vanillin from Eugenol, 
and on the Synthesis of Ferulic Acid. By Frerp. Tiemann 
(Deut. Chem. Ges. Ber., ix, 52—54). 


EvGENoL, when heated with acetic anhydride, forms aceteugenol, an 
oily body boiling at 270°, and crystallising at low temperatures in 
pearly laminee. Aceteugenol yields by oxidation in slightly acid solu- 
tion a large quantity of acetovanillic acid, together with a smaller 
quantity of acetovanillin ; and these bodies, when heated with potash, 
yield respectively vanillic acid and vanillin. 

The sodium-salt of vanillin, when treated with acetic anhydride, 
yields a cumarin-like substance, which, when boiled with potash, is 
converted into an acid identical with the ferulic acid of asafcetida, 
CioH,,0O;. In accordance with this mode of formation, the consti- 

CH=CH—COOH 
tional formula of ferulic acid must be written C,H;,—-OCH, 
\NoH 
a er acid is most probably the acid corresponding with coniferyl 
alcohol. 


J. R. 


On the Constitution of Chrysammic Acid and on Chrysazin. 
By C. LizperMANN and F. Gieset (Deut. Chem. Ges. Ber., viii, 
1643—1649). 


Tue formula of chrysophanic acid having lately been shown to be 
CysH,04, and not C,,H,O,, as was formerly thought, a revision of the 
formula of chrysammic acid became necessary, since the latter body 
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is formed by the action of nitric acid on the former. Existing 
analyses of chrysammic acid from aloes agree rather with the formula 
| Cy.Hy(NO,),0, than with that of a tetranitrochrysophanic acid, 
i C,;H,(NO.),O,. The authors, by replacing the nitro-groups in chry- 
| sammic acid with amido-groups (by heating a solution of potassium 
chrysammate with acid sodium sulphite) have obtained hydrochrys- 
amide in brilliant coppery needles, analysis of which leads to the 
formula C,yH,(NH:),O,. They regard Schunk’s formula of this body 
(C,,H,.N,O,) as erroneous. 

Hydrochrysamide dissolves in sulphuric acid, yielding a solution 
which, on addition of water, forms a magma of crystals of the sulphate. 
These crystals, when treated with nitrous gas, are converted into the 
diazo-compound, which when heated with alcohol is decomposed with 
i evolution of nitrogen, the product being a body termed chrysazin by 
the authors. This substance crystallises in brilliant red-brown needles 
or golden lamine, melting at 191°. It dissolves in alkalis, forming 
yellowish-red solutions, in which lime and baryta-water produce red 
precipitates. When heated with zinc dust it yields anthracene. Its 
composition is that of oxyanthraquinone, C,H,O,. Hence chrysammic 
acid may be regarded as tetranitro-, and hydrochrysamide as tetramido- 
chrysazin. 

Chrysazin combines with acetic anhydride when heated therewith 


to 170°, forming diacetylchrysazin, Cul Go,H 0,),’ which crystal- 
3V2)2 


lises in yellowish laminz melting at 226°—230°. By oxidation with 
chromic acid, chrysazin yields anthraquinone, whence it is certain 
i that chrysazin is a derivative of anthracene. 
‘i A solution of chrysazin when heated with potash changes from red 
iW to a splendid blue mass having a metallic lustre. The product of 
the reaction has the composition of trioxyanthraquinone, C,,H,O%, and 
hence is called oxychrysazin. It is for the most part precipitated from 
its solution in sodium carbonate by alumina. 

Chrysazin heated with fuming nitric acid is converted into a body 
having the composition of chrysammic acid, and apparently identical 
V therewith. The investigation is being continued. 


| J. RB. 


Dichlor- and Trichloraniline. By F. Betuste1n and 
A. Kursatow (Deut. Chem. Ges. Ber., viii, 1655—1656). 


Pure dichloracetanilide is readily obtained by passing dry chlorine 
i into a cooled solution of 1 part of acetanilide in 4 parts of acetic acid 
ti of 90 per cent. until the weight has increased by 1:03 parts. On 
| 
| 
I 


i adding to the liquid a crystal of the pure compound, a crystalline magma 
is obtained, which is purified by the filter-pump and recrystallised 
from alcohol. The pure compound melts at 143°. , 

By the continued action of chlorine some trichloracetanilide 1s 
formed, but only very slowly. This compound is, however, readily 
obtained by heating trichloraniline with acetyl chloride to 100° and 
crystallising the product from acetic acid of 50 per cent. ; it forms 
needles melting at 204°. 
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To prepare trichloraniline, chlorine is passed into a solution of 100 
parts of aniline in acetic acid until the weight has increased by 229 
parts. On adding water a precipitate is formed, which is distilled 
with soda and the distillate boiled out first with weak and then with 
strong hydrochloric acid. 

Trichloraniline erystallises from petroleum naphtha in long brilliant 
needles, and dissolves readily in alcohol, ether, and carbon sulphide, 
less freely in dilute acetic acid. It melts at 77°5°, and boils at 260°. 
Nitrous acid converts it into a new trichlorobenzene, which readily 
dissolves in ether, petroleum naphtha, benzene, and carbon sulphide, 
sparingly in dilute acetic acid and cold alcohol, and forms crystals 
melting at 63°5° to a liquid which boils at 208°2°. 

C. 8. 


8-Naphthylamine. By Fr. Scueipine 
(Deut. Chem. Ges. Ber., viii, 1651—1653). 


Tuls is a continuation of a previous paper by Liebermann and the 
author (p. 403), giving some additional facts. 

8-Naphthylamine is inodorous, and sublimes in laming. By pro- 
longed boiling with glacial acetic acid it yields acetonaphthalide, 
CyH,;NH(C.H;0). 6-Naphthylamine hydrochloride, CyH;NH,HCI, 
crystallises in colourless laminz soluble in alcohol and water. It 
forms with platinum chloride a double salt crystallising in yellow 
laminee, which are sparingly soluble in cold water. The sulphate 
crystallises from hot water in fine colourless laminz. It is much less 
freely soluble in water than a-naphthylamine sulphate. The picrate 
crystallises from hot water in long yellow needles, melting at 195°, 
and dissolving easily in alcohol. 

The diazo-compound is deposited from the sulphuric solution in 
delicate yellow needles which melt at 84°—85°, with brisk evolution 
of gas. The needles dissolve in cold water, and on boiling the solu- 
tion are resolved into bromonitronaphthol, melting at 142°; when 
boiled with absolute alcohol they yield bromonitronaphthalene. 
Caustic soda produces in the cold aqueous solution of the needles a 
yellow precipitate, the filtrate from which contains sulphuric acid. 
Henve the compound is the sulphate of bromonitrodiazonaphthalene. 


J. R. 


Aromatic Hydrazin-Compounds. By Emi. Fiscuer 
(Dent. Chem. Ges. Ber., viii, 1641). 


Tuis is a continuation of a previous paper by the author (p. 576), in 
which he described the hydrazins obtained by the reduction of nitroso- 
derivatives of amines of the fatty series. The same reaction has now 
been extended to aromatic bodies. (See also p. 1084 of last volume.) 

Nitroso-ethylaniline in alcoholic solution, when treated with zinc- 
dust and acetic acid, yields ethylphenylhydrazin, the hydrochloride of 
which crystallises in colourless laming, soon turning blue on exposure 
to air and light, especially when moist. The free base has the consti- 
tution expressed by the formula— 
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C.H, 
CoHs—NC 
NH, 


It is a colourless oil volatilising without decomposition, and reducing 
Fehling’s solution when warmed only, thus behaving exactly like the 
hydrazins of the fatty series. 

The only reducing agent by means of which the author has succeeded 
in obtaining the above hydrazin is zinc-dust in an acid solution of the 
nitroso-compound, acetic acid answering best. Tin, zinc, magnesium, 
&c., used in conjunction with various acids, effect a reduction of the 
nitroso-compound it is true, but the product in every case is a body 
which does not affect alkaline copper solution—probably oe 


The Bitter Constituent of Solanum Dulcamara. 
By E. GeissuieEr (Arch. Pharm. [3], vii, 289—310). 


THE author reviews the results obtained by Pfaff and Desfosses, 
Winckler and Hassell, Biltz and Wittstein, and reproduces the exper- 
iments of the latter, together with Kromayer’s classification of vege- 
table bitters. Wittstein extracted from the stalks of Solanwm Dulcamavra, 
a body which he considered to be an alkaloid, CgsHso.NOx, his method 
being infusion in distilled water; neutralisation with marble powder 
of the liquid thus obtained ; evaporation, and treatment with alcohol; 
precipitation of the liquid obtained on evaporation of this extract and 
aqueous solution with tannin and ammonia; and treatment of the 
precipitate with lead oxide and alcohol, whereby the substance in 
question was dissolved out and finally obtained as a resinous mass. 
The author operated in much the same way—except that he did not 
neutralise the aqueous extract with marble—and finally obtained a 
resinous product, yielding on combustion nearly the same numbers as 
those obtained by Wittstein; but on repeating the experiments, pro- 
ducts were obtained containing less nitrogen; finally it was found 
that Wittstein’s crude product consists of a mixture of two substances 
separable by ammonia, which precipitates an amorphous mass, whilst 
the filtrate contains a non-nitrogenous substance, C22H3,O, to which 
the author applies the term dulcamarin. This is isolated by precipi- 
tation with lead acetate, and treatment with sulphuretted hydrogen 
and alcohol; it forms a slightly-yellow stable inodorous powder, 
having a strong bitter taste, with sweet after-taste. It dissolves in 
5 parts of hot and in 8°5 parts of cold alcohol, at 90 per cent.; in 30 
parts of cold and in 25 of hot water. Its lead compound appears to 
be C2H3.0.Pb5H.0, of which 2H,0 are lost at 160°. It is soluble 
in acetic ether and acetic acid, but insoluble in ether, chloroform, 
benzene, carbon disulphide, and petroleum essence; with sulphuric 
acid it gives a yellowish-red coloration, becoming cherry-red on stand- 
ing a short time, and afterwards fading; with ammoniacal silver and 
with gold solutions, reduction ensues; tannin and platinic chloride 
do not precipitate it. Yeast and emulsin do not split it up; but 
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when heated with sulphuric acid diluted with 10 parts of water, it 
undergoes the reaction— 


Cx2H30%0 + 2H,0 = Ci¢H20¢ + C.H12.0,, 


forming glucose and a new body, dulcameretin. This latter separates 
as a tarry product, and is purified by solution in alcohol and precipi- 
tation by water ; finally, it forms a black-brown amorphous resinous 
body, destitute of odour and taste, insoluble in water, ether, chloro- 
form, carbon disulphide, and amylic alcohol; it forms a lead compound, 
C,.H»PbO,, as a precipitate on adding lead acetate to the alcoholic 
solution of the substance. The sugar was identified by analysis, and 
by the barium compound, C.2H»BaO,..H,0. 

Only 0°38 to 0°40 per cent. of dulcamarin is obtainable from the 
stalks ; this yields 62—64 per cent. of dulcamaretin and 36—388 per 
cent. of sugar. 

The amorphous precipitate thrown down by ammonia resembles 
solanine in its action with nitric acid and phosphomolybdic acid, but 
differs from it in being insoluble in amylic alcohol, and in its behav- 
iour with platinic chloride, sulphuric acid, and tannin, and in not 
forming solanidine and sugar on boiling with hydrochloric acid. 


C. R. A. W. 


Constitution of Albuminoid Substances. (3rd Memoir.) By 
P. ScHUTZENBERGER (Bull. Soc. Chim. [2], xxiv, 145—160. 
September, 1875). 


One part of the albuminoid substance, dried at 100°, three parts of 
crystallised hydrate of baryta, and three or four parts of water, are 
kept at a temperature of 160° to 200°, during four to six days, her- 
metically closed in a steel vessel. When cooled, the contents are 
poured into a flask, and all the free ammonia is distilled off and re- 
ceived into hydrochloric acid. The liquid is filtered through a tarred 
filter, and the residue, chiefly carbonate and oxalate of barium, is 
washed and weighed. The filtrate is submitted to a current of car- 
bonic acid, boiled, and filtered. The baryta in the solution is then 
exactly precipitated by dilute sulphuric acid and collected, and the 
last filtrate, now free from mineral matter, is distilled to dryness in a 
vacuum. The solid residue, which contains the fixed organic prin- 
ciples arising from the splitting-up of the original substance, and may 
be called the amidated residue, is submitted to an ultimate analysis, a 
proximate analysis as far as practicable, and a separation of the 
tyrosine and leucine. In the aqueous portion, redistilled, the acetic 
acid is estimated by standard soda-solution. The oxalic and carbonic 
acids in the insoluble residue from the steel cylinder are also esti- 
mated. These observations furnish the fundamental data for the 
study of the constitution of albuminoid bodies. 

The whole of the ammonia set free by digesting with baryta is liber- 
ated in the first 48 hours. In distilling it, there passes over, at the 
same time, a small quantity of a colourless volatile body containing 
sulphur, and having a fecal odour. Working on 100 grams of the dry 
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: | substance and precipitating the platinum salt in ~5th of the distillate, 
i | the results are thus summarised. 

| Fibrin from blood or muscle, and vegetable fibrin, yield 4°8—4°3 
per cent. of nitrogen. Albumin from white of egg or serum, yields 
| 3°9—4°0 per cent. of N. Casein, hemiprotein, albumin. purified by 
Wurtz’s method, yield 3-5—3°6 per cent. Lastly, ossein and gelatin 
furnish 2°55—3-00 per cent. of nitrogen in the form of ammonia. 

| The next division of the fundamental data includes the weight of 
| the crude insoluble deposit, and the quantities of oxalate and carbonate 
Wl of barium it contains. On comparing these with the nitrogen elimi- 
nated as ammonia, numbers are obtained whose variation may be 
| explained on the supposition that oxamide and urea may replace one 
| another wholly or partially in the albuminoid structure, as the alkali- 

metals do in the felspars. Calculating the carbonate of barium found 
into urea, and the oxalate into oxamide, the nitrogen found corresponds 
very closely with the calculated quantity. The results obtained may 

be thus tabulated :— 
| 

| 

| 

| 

| 

| 

| 

| 


Crude | Nitrogen | Carbonate | Oxalate of 
deposit. |eliminated.| of barium.| barium. 
Egg albumin ...........000see0 28—30 | 3°8—3°'9 20°0 5°7 
EEE. core sscccccceceses 30 3°95 10°5 165 
Gluten... cccrccseccccccvvcees 25 ? ? 8:0 
i} Hemiprotein ............ cecene 30 3°6 11°5 14°7 
i! OBEN... cccrccceceevcccceces 26 3:1 15°0 5°0 


| The weight of baryta (estimated as sulphate) not precipitated by 
| carbonic acid, represents the stronger acids, including acetic, in the 
| amidated mixture. The quantity of sulphate of barium is, as nearly 
as possible, 24 per cent. in egg- and blood-albumin, casein, fibrin, and 
| hemiprotein. Gluten gives 30 per cent., and ossein 13°2 per cent. 
q The quantity of acetic acid present corresponds with one-third of the 
| baryta, two-thirds being saturated by other acids. 

The proximate analysis of the amidated residue gave the following 


a results :— 

He || 

ii | . 
i C. H. | N. 
i. Egg albumin...... dpveiaanisaaies 48 -69 7-95—7°82 | 11-8—11°9 
i Blood albumin.......+..0-64- 48 83 7°76 ~ 
i crass vai aveuince i 6 aso hw loc 49°81 7-89 — 
My Hemiprotein.. ......eeeeeeeeee 49 “1 8°11 — 
if kia is na Sy aiidland ve 48 °9 7-9 12°1 
, SD iain bacbs06 pets 6b000 0 47 °4 7°6 -- 
q Muscle fibrin ......:e.secees 45 6 7°86 -- 
| DE nitummesrcsinet. ae 7°55 13 °2 


| The following equations are given as representing approximately 
iq the action of the baryta:— 


CrHiwNisO2n8 + 14H,O = 2CON.H; + C.H,O, + S + Cos H ize 14032- 


~l 
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CrHi2Nis02.8 + 15H,0 = CON.H, + C,0,.N.H, + C,H,O. + 
S + CorHisoN Ose. 


The tyrosin in the amidated residue is found to vary from 2 to 4 per 
cent. of the, original substance. It is estimated by washing with 
4 parts of water and 1 of alcohol, dissolving the residue in dilute 
ammonia, which is boiled off, and the solution allowed to deposit tyro- 
sine on cooling. The leucine is crystallised from an alcoholic extract 
of the amidated residue. Albumin gives from 24 to 26 per cent. of 
leucin and leucein. 

On the whole it is more than probable that the various albuminoid 
bodies all possess the same or a similarly constituted nucleus. Ossein 
and gelatin belong to another type, possessing, however, a nucleus of 


analogous constitution. 
M. L. 


Constitution of Albuminoid Substances. 
By P. Scnttzensercer (Compt. rend., Ixxxi, 1108. Dec. 1875). 


In this paper, the albuminoid substance and the amidated residue 
are represented as containing 2 at. hydrogen more than in the pre- 
ceding, and the action of baryta on the albuminoid is supposed to 
take place according to the following equation :— 


CrHiyNis02S + 18H,0 = CO, + C.H.0, + C,H,O, + 4NH; + 
S + CeHisN yO. 


The quantity of water which enters into the reaction is such, that 
one molecule is added for each atom of nitrogen in the proteid matter ; 
and since, in the case of the amidated mixture at least, amidated acids 
invariably result, the original molecule would appear to contain the 
corresponding imides. 

The ultimate analysis of the amidated mixture leads to the empir- 
ical formula Cg7H32N1403, which proximate analysis has shown to 
include terms of the three following series :— 


C,H, « 1NO, (glycocine series): n = mostly 6, 5, or 4, rarely 7 
or 3. 
C,H. — ,NO, (acrylic series) : n = 6, 5, or 4. 
C,H, _ ,NO, (aspartic series): n = 5 or 4. 


It must be remembered that 25 per cent. of the amidated mixture 
consists of leucine (C,;Hi;NO,.) and leuceine (C;H,,NO,). Taking all 
things into consideration, therefore, its composition is not very different 
from that represented below :— 


Cr HissN14Os0 = C;H,NO, + C.H;NO, + 30.H,.NO, + 4C;HioNO, + 
i 5C,H,NO,. 


M. L. 
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The Albuminoids. By W. Knop 
(Chem. Centr., 1875, 395—399 ; 411—415; and 426—428). 


An acid body is spoken of, obtained by the action of bromine on the 
albuminoids, to which is assigned the formula C,;H.;Br.N;,0,. This 
substance is regarded as bromodioxyleucin-ammonia-bromotyrosinic acid, 
containing the groups :— 


Bromoxyleucine C,H,,BrNO, + 0, 7 = CivHe:N20s- 


Bromotyrosine ........ CyH,BrNO; 


Its zinc salt, C,;H.;Br.N;Zn.O,0, and calcium salt, C,;H2;Br.N;Ca,0y», 
are described. The formula ought, probably, to be quadrupled. When 
treated with dilute acids and platinised zinc, it yields leucine. 

According to Fittig’s analyses, the least formula that can be 
assigned to sulphur-free albumin is C,,H.;N,O;; but a consideration of 
the modes of formation and decomposition of the above compounds 
has led Knop to assign the quadruple of the above, viz., CesHiooN i020, 
as the true molecular formula of albumin; and he regards this body 
as containing the groups, C,N, (the nitril of oxalic acid, not cyanogen), 
NH; C.H,;NOz,, leucine; and Cy,H,,NOs, tyrosine. 

Knop, in consequence of the somewhat different behaviour of casein 
to bromine, and the composition of the precipitate it forms with potas- 


sium platino-cyanide, considers that the true molecular formula of 
casein is C3,H5N,O0, or the half of the formula which he assigns to 


albumin. 
7. & 


Albumin and its Compounds. By A. Heynsius 
(Pfliiger’s Archiv., xi, 624—626). 
(A preliminary Notice.) 


Tue author finds that he can prepare from either ovalbumin or seral- 
bumin three classes of compounds (1) compounds with alkaline 
earths ; (2) with alkalis (alkali-albuminates); (3) with acids (acid- 
albumins). 

The compound with alkaline earths is soluble in water. On gently 
warming its solution, a portion of the albumin separates in tlie un- 
coagulated forin; but at a higher temperature, the albumin coagulates. 
Neutral salts (NaCl) influence the coagulability. Up to a certain 
point, the coagulating temperature is higher the greater the quautity 
of salt added. 

Alkali-albuminates and acid albumins differ according to the methods 
used in their preparation. The action of acids and alkalis is impeded 
by neutral salts (NaCl). Heynsius holds that Schmidt and Aronstein’s 
view that albumin is a substance soluble in water, and when deprived 
of its salts coagulates by heat, is erroneous. He holds the opinion 
that when a solution of albumin is heated an alkali-albuminate 1s 
formed, and that acid-albumin is separated. 
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Dialysed Albumin. By A. WINOGRADOFF 
(Pfliiger’s Archiv. f. Physiologie, xi, 605—610). 


Scamtpt and Aronstein fully confirmed an observation of Graham, that 
solutions of albumin may be freed from sodium chloride by dialysis ; 
and they also noted that such de-salted albuminous liquids are not 
coagulated on boiling, but that their coagulability is restored by the 
addition of salt. Heynsius attributed the nou- coagulability of the 
above solutions to their alkalescence, and asserted that their power of 
coagulating by heat is restored on acidification. Winogradoff con- 
firms the statement of Heynsius that the coagulability of de-salted 
albumin is restored by acidification, but finds that the dialysed albumin 
still contains a considerable proportion of mineral constituents, and 
yields an ash containing carbonates, chlorides, and earthy phosphates, 
although dialysis had “been prolonged we the dialysing water no 
longer “took up soluble chlorides. 


Z. &. 


Dialysed Albumin. By D. Huizinea 
(Pfliiger’s Archiv. f. Physiologie, xi, 392-402). 


In repeating Aronstein and Schmidt’s experiments upon the dialysis 
of albumin, Huizinga has been led to devise an improved apparatus 
for conducting the dialysing operation. This apparatus cannot, how- 
ever, be well explained without a reproduction of the wood-cut which 
accompanies the memoir. 

T. § 


Constitution of Fibroin and of Raw-silk. By P. Scuiirzen- 
BERGER and A. BourGeois (Compt. rend., Ixxxi, 1191). 


Tue method of analysis followed, was that suggested by one of the 
authors: it consists in determining the ultimate percentage composi- 
tion of the material, and roughly, the proportions of the proximate 
constituents. From the percentage composition, a formula is calcu- 
lated, and from this, the atoms representing a proportion of one of the 
constituents (which in this instance seems to take no part in the decom- 
positions), is deducted, and from the gross formula resulting therefrom, 
the decompositions actually occurring in the substance, as “determined 
by experiment, are written in chemical formule. Thus : — 


Formula for original substance 
a nm ” less the tyrosine Cs Hj 90N xO 


Then, 


Glycocine. Alanine. 


CsoHiz30NyOu = 7C2H;NO, + 7C;H,NO, 


Amido butyric acid. Amido acid of the acrylic series. 


+ LC,H,NO, + 4(O,H;NOz). 
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From which the decomposition of the fibroin may be assumed to take 
place as follows :— 


Fibroin. Oxalic. 


C7, Hyo7N 24025 + 24.0 = 0°5(C,H20,) + 


Acetic. 
CO.,H,O + 0O,5(C.H,O.) + 3NH; + CesHigNo0,. 


Fibroin differs from albumin: (1.) By the nearly total absence 
among the products of its hydration, of acids of the series C,H», _ ,NQ,. 
(2.) By the far smaller proportion of the amido-acids of the acrylic series. 
3. By the fact that the amido-acids of the series C,H», , .NO., which 
constitute its principal mass, are the inferior homologues (n = 2, 3, 4) 
of those predominating in albuminoids (n = 6, 5, 4). 

The conclusion is that the composition of sericin is not very far 
removed from that of fibroin itself. 

Go &. F. 


Noctilucin, the Phosphorescent Principle of Luminous Ani- 
mals. By T. L. Puirson (Chem. News., xxxii, 220). 


Luminosity of plants and animals is due either to electricity or to the 
oxidation of noctilucin, first mentioned by the author in 1860. To the 
former cause are attributed occasional irradiations accompanying the 


dehiscence of the anthers of certain flowers under favourable circum- 
stances. To the presence and action of noctilucin is traced the lum- 
inosity of insects myriapods, marine animals, putrefying organic matters, 
and certain living plants (Agaricus, Rhizomorpha). 

Noctilucin is described as a fluid nitrogenous substance, of viscous or 
oily appearance, miscible with water, but not soluble in it, and specifi- 
cally a little lighter. It is readily decomposed by acids or alkalis, and 
evolves ammonia when heated with potash. Its phosphorescence 
appears to be due to oxidation, as it is promoted by stirring the water 
in which it is suspended. When excreted by aquatic organisms, it 
forms a thin oily stratum on the surface of the water, which becomes 
luminous on agitation, but loses this property after a time. 

It does not contain phosphorus, and is possibly a cyanic derivative of 
propylic aldehyde, comparable with leucine or creatine. From what- 
ever source the noctilucin is derived, its spectrum is the same—con- 
tinuous from C to a little beyond F, and most vivid between K and F. 
Sufficient noctilucin to allow the examination of its chief characters 
may be conveniently obtained by chasing about in a flat glass dish a 
few of the luminous myriapods (Scolopendra electrica) during the month 
of September. 

The author believes that even in animals as lowly organised as the 
Meduse there exists a special organ for the secretion of noctilucin, see- 
ing that its production is subject to external influences. i. 

M. I. 
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Physiological Chemistry. 


Comparative Examination of the Quantities of Carbonic Acid 
Excreted by Respiration and Perspiration in Different 
Species of Animals in Equal Intervals of time, together with 
some Experiments on the Excretion of Carbonic Acid by 
the same Animal under different Physiological Conditions. 
By Rup. Porr (Landw. Versuchs. Stat., xviii, 81—169). 


In making these experiments the author uses an air-tight box with 
glass sides, in which the animal is placed, and through which the air 
can be drawn at any rate required by means of an aspirator. The air 
before entering the glass chamber passes over caustic potash, and 
through baryta-water; after leaving the chamber it passes through 
three flasks containing known quantities of baryta water. 

In the first part of this paper the author estimates the amount of 
carbonic acid excreted by different animals during the space of six 
hours and under otherwise similar circumstances. The following are 
the most important conclusions he arrives at :— 

(1.) The greatest quantity of carbonic acid (in proportion to their 
weight) is given off by birds. Mammals are the next in order. Insects 
exhale less than either of these. 

(2.) Worms, amphibia, fishes and snails form another group which 
excrete much less carbonic acid. Of these, worms exhale the most, and 
snails the least. 

(3.) Those animals of the second group which live in water, give off 
the greater part of their carbonic acid to the air, and only a much 
smaller portion to the surrounding water. 

(4.) Young animals excrete more carbonic acid than old ones; this 
is most marked in amphibia. For example, 100 grams of an old frog 
(Rana temporaria) exhaled in six hours ‘213 grm., whereas 100 grams 
of a young frog gave off in the same time *765 grm. 

(5.) The larvee of insects exhale less carbonic acid than the insects 
themselves. 

_(6.) Different individuals of the same species exhale in the same 
time nearly the same quantity of carbonic acid in proportion to their 
body-weight. 

The author gives a long table showing the results of these experi- 
ments. 

In the second part of this paper the author describes experiments on 
the influence of coloured light on the excretion of carbonic acid, in the 
Same animal (mouse) and for the same time. 

He concludes that : 

_ (1.) The excretion of carbonic acid is less in ordinary daylight than 
m coloured light. 

_ (2.) The violet and red rays exercise the least influence on the excre- 
tion of carbonic acid; the green and yellow are the most active; and 
the milk-white and blue rays occupy an intermediate position. The 
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relation of these different actions may be expressed by the following 


figures :— 
Violet. Red. Milk white. Blue. Green. Yellow. 
86°89 93°38 100 122°63 128°52 17479 


Finally the author experimented with a mouse during the night and 
found that the excretion of carbonic acid at that time is considerably 
less than during the day. 

E. C. B. 


The Influence of the Eye upon Tissue Changes. 
By O. von PLatEN (Pfliiger’s Archiv., xi, 272—290). 


THE author finds, by operating upon Guinea pigs, that when the retina 
is excited under the influence of light, there is a considerable increase 
in the amount of oxygen assimilated, and of carbon dioxide excreted 
by the animal. There are, however, exceptions to this law, though 
these exceptions are not, in Platen’s opinion, sufficient to invalidate it. 
These results are in accordance with the observation of J. Moleschott 
on frogs—that the carbon dioxide excretion of these animals is increased 
— to, and diminished by exclusion from, the influence of 
light. 

The author finds that for guinea pigs, the relative quantities of oxy- 
gen assimilated, and of carbon dioxide excreted under exposure to 
light and darkness respectively, are :— 


eit edidcee sede ceveneeeees 116: 100 
SEED ndccvees ccosdewssses 114: 100 
7. & 


Experiments on the Feeding of Sheep with Meat-flour. 
By V. Hormeisrer (Landw. Versuchs-Stat., xviii, 325—364). 


Tuis paper gives the details of an extensive series of experiments 
carried out at the Experimental Station of the Royal Veterinary 
School at Dresden. The general results are as follows :— 

(1.) In spite of obstinate resistance on the part of the sheep, they 
were at last induced to eat the meat-flour in small quantities, mixed 
with barley meal and hay chaff, and made into a mash with water. 
The quantity was then gradually increased to # lb. (German) per 
head per day, without producing any injurious effect upon the health 
of the animals. 

(2.) From an economical point of view the use of the meat-flour 
does not appear to be satisfactory. The consumption by the sheep of 
(in round numbers) either 3 lbs. of meat-flour or 4 lbs. of barley-meal 
produces precisely the same effect, viz., an increase in live weight of 
1lb. The meat-flour is sold at present at the rate of 20 marks per 
100 Ibs., so that by its use an increase in weight of | lb. is produced at 
a cost of 60 pfennige; but the price of 100 lbs. of barley-meal 1s 
9 marks 75 pfennige; thus an increase in weight of 1 Ib. is produced 
by the use of barley-meal at a cost of only 39 pfennige. The value of 


PHYSIOLOGICAL CHEMISTRY. 723 


the meal as a food for sheep is, therefore, 35 per cent. higher than that 
of the meat-flour. 

(3.) The meat-flour seems to be easily digested by the sheep. 

(4.) It does not appear that by its employment the taste of the 
mutton is affected prejudicially. 

(5.) The animals fed upon meat-flour furnished more clean ‘wool 
than those fed upon barley meal. This may, however, be due more to 
the usual variations in the quality of the wool than to the use of a food 
richer in nitrogen. 


H. H. B. S. 


The Influence of Food upon the Assimilation of Oxygen and 
Excretion of Carbon Dioxide. By G. Sreck (Chem. Centr., 
1875, 181-—182). 


An attempt to ascertain the relative quantities of oxygen assimilated, 
and of carbon dioxide excreted, by men, during fasting and after food 
respectively. No appreciable difference was noted in the ratios of the 
oxygen assimilated and the carbon dioxide excreted under the above 
changes of condition, though the absolute quantities of the gases 
taken in and given out were increased by a full meal. The tem- 
perature of the body rose 02° after dinner. 

In another series of experiments it was found that the same 
person fed on albuminoids excreted 52°6 grams of urea daily, and 
25°04 when taking amylaceous food only. The oxygen absorbed was 
0465 gram per minute under the former, and 0°479 gram with the 
latter dietary. A nitrogenous did not demand more oxygen than a 
non-nitrogenous dietary. On the other hand, a passage from a nitro- 
genous to a non-nitrogenous dietary was accompanied by a rise in the 
amount of the carbon dioxide excreted from 0°518 to 0°642 gram per 
minute. This result is not in accordance with the observations of 
Pettenkofer and Voit. 1,516 units of heat were liberated per minute 
with a nitrogenous, and 1,406 with a non-nitrogenous diet. When 
work was done in lifting a weight, there was an increase in the oxygen 
assimilated to the extent of 0°0055 gram, and of carbon dioxide 
excreted to the extent of 0°0096 gram per minute, the carbon dioxide 
given out containing more oxygen than was absorbed. 


T. S. 


The Physiological Actions of Ammonium Salts. By Lanez 
(Chem. Centr., 1875, 279). 


WHEN ammonium salts were introduced into the blood of animals, no 
ammonia could be subsequently detected in the expired air. When 
ammonium carbonate was injected into the veins of a living animal, 
the blood afterwards withdrawn required a higher temperature to give 
off ammonia than the blood to which ammonium carbonate had been 
added after withdrawal from the body. The author is inclined to 
— this with Schiiltzen’s discovery of the synthesis of urea in the 
ood. 


3c2 
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Ammonium salts were found to possess a common physiological 
character, varying only in intensity, the chloride being the most 
poisonous. 


z..@, 


The Influence of Ammonia on Snake Bites. 
(Chem Centr., 1875, 281). 


A REPRODUCTION in a condensed form of the Report of the Committee 
of the London Medical Society on the above subject. Ammonia was 
not found to prove an antidote to the snake poison. 


z. 8. 


Action of Ozone on Animal Substances. By A Boi.tor 
(Compt. rend., Ixxxi, 1258). 


A pisces of fresh beef was cut into two equal parts, one of which was 
placed in a stoppered bottle containing ordinary air, and the other in 
a similar bottle containing ozonised air, in the proportion of 5 milli- 
grams to a litre of gas. The bottles were left at a temperature of 15°. 
In five days the meat in the first bottle was in full putrefaction, while 
that in the second bottle, containing ozonised air, was as fresh as when 
putin, nor was any change manifested on the tenth day, when the bottle 
was opened to see if the meat had any offensive odour. Although the 
stopper was then. quickly replaced, putrefaction had commenced on 
the following day. Milk was kept in ozonised oxygen for eight days 
without undergoing any change. 


R. R. 


Aspartic Acid a Product of the Artificial Digestion of Gluten 
by the Pancreatic Gland. By W. v. Knirriem (Zeitschrift 
f. Biologie, xi, 198). 


THE experiments described in this paper were made with the object 
of elucidating the question whether aspartic acid is formed in the 
body as a compound intermediate between albumin and urea. For 
this purpose gluten, prepared from wheat flour, was submitted to arti- 
ficial digestion with pancreas, and the products of digestion were 
separated and analysed. (Gluten was selected, since it has been 
shown that aspartic acid is formed more readily from vegetable than 
from animal protein. ) 

The experiments were as follows :— 

A quantity of gluten (corresponding in weight with 224 grams of 
dry substance) was digested for 10 hours with the pancreas of a dog 
(84 grams) at 40°—45°. 

The mass was then placed in ice-water, and the undissolved part was 
strained off, the fluid acidified and boiled, and freed from the preci- 
pitate thus formed. 

To this filtrate, evaporated to a very small bulk, 96 per cent. alcohol 
was added so long as a precipitate formed. The mixture was allowed 
to stand for 24 hours in the cold, and the peptones (precipitated by 
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the alcohol) were filtered off. The alcohol was distilled off until a 
crust began to form: the fluid was set aside in the cold for 24 hours, 
by which time a considerable precipitate had formed, which proved to 
consist of leucine and tyrosine. 

The mother-liquor was then evaporated to a syrup, from which, 
after standing eight days, nothing further separated. The syrup was 
dissolved in water, and digested for a considerable time with copper 
hydrate, a great part of which dissolved. The dark blue solution was 


evaporated and allowed to crystallise. After 24 hours, clear blue © 


needles crystallised out. These crystals appeared, from their analysis, 
to be the copper salt of aspartic acid. 

From the mother-liquor filtered from these crystals, the author 
succeeded in extracting, by elaborate processes, besides leucine and (?) 
glutamic acid, several crops of similar crystals, which were analysed 
together with the first crop. 

The mean results of six analyses are given below. 


Calculated according to formula 


Mean. C,H;,CuNQ,. 
Didtitvnetaens 24°36 24°69 
i bNesensend 2°72 2°57 
seve indies 7°48 72 
Sk kukdseeden 32°52 32°61 
S veusestees 32°92 32°93 
100°00 100°00 


C. C. 


On the Influence of Metaphosphoric and Orthophosphoric 
Acids on the Coagulation of the Blood. By M. Oré 


(Compt. rend., Ixxxi, 990). 


Fottow1ne his previous experiments in this field, the author injected, by 
the right crural vein of a young dog, weighing about 8 kilos., 50 grams 
of a dilute solution of freshly prepared monohydrated phosphoric acid. 
A week afterwards a drop of the blood was examined. A few of the 
corpuscles were slightly elongated and crenated, but generally they 
were of the normal colour and size. On treating some of the blood 
drawn from the left leg with a similar solution of phosphoric acid to 
that used in the injection, coagulation was immediately produced. 
When the animal was laid open, no trace of clot was found, and the 
viscera presented the normal appearance. 

Thus neither mono- nor tri-hydrated phosphoric acid produces 
coagulation when injected into the blood-vessels, but in the open air 
the former determines coagulation, while the latter is without influ- 
ence. 
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Sulphonic Acids in Urine. By HE. Baumann 
(Deut. Chem. Ges. Ber., ix, 54—58). 


Tue author has previously shown that urine contains a number of 
conjugated acids of sulphur, which on further examination he finds to 
be sulphonic acids. The amount of these acids is considerable in the 
urine of herbivora, and in that of the horse it exceeds the quantity of 
sulphuric acid present as sulphates. The acids are normal constituents 
also of man’s and dog’s urine, in which, hewever, they exist in much 
smaller quantities. The three principal sulphonic acids of urine are 
the so-called “‘ phenol-foyming,” “‘ indigo-forming,” and ‘‘ pyrocatechin- 
forming” substances, the last of which was found by the author in 
horse’s urine. 

Baumann has succeeded in obtaining the phenol-forming substance 
in the crystalline state by simply evaporating horse’s urine to a syrup, 
treating this with alcohol, and evaporating the alcoholic liquid to a 
thin syrup, which is allowed to stand for some days in the cold. He 
thus obtains a brown crystalline mass, which after recrystallisation 
from water, forms dazzling-white pearly tables, solutions of which 
exhibit a fine blue fluorescence. The crystals may be boiled with 
acetic acid without decomposition; when heated with strong hydro- 
chloric acid they break up into phenol and acid potassium sulphate. 
They yield on analysis numbers agreeing with the formula of potassium 
phenolsulphonate. . 

It was found that the urine of patients under treatment with 
phenol contained no trace of that substance in the free state, but that 
after being warmed with hydrochloric acid, it yielded considerable 
quantities of phenol. Such urine always contains a large proportion 
of sulphonic acids, amounting to 10—15 times the quantity present in 
normal human urine. 

Direct experiments with dogs showed that, after the introduction 
of phenol in sufficient quantity into the system, sulphates almost 
entirely disappeared from the urine, their place being taken by 
sulphonates. The urine contained only a trace of phenol, but much 
phenolsulphonic acid. Analogous results were produced by the ad- 
ministration of pyrocatechin. 

The author is still engaged in the investigation of this subject. 

' J. R. 


On the Relative Quantities of some Constituents of Urine. 
By W. Zvuewzer (Deut. Chem. Ges. Ber., viii, 1670—1672). 


Wuewn a dog is fed only with meat in varying quantities, its urine 
contains in 24 hours 12—14 phosphoric acid to 100 nitrogen, whereas 
when it lives on bread and potatoes, the proportion of the acid to 
nitrogen is 20—30:100. A healthy young man living on a mixed 
diet secretes in the same time 17—19 of phosphoric acid to 100 of 
nitrogen. If he takes only vegetables, the quantity of the acid increases 
and if only meat, it decreases a little. During night more phosphoric 
acid appears in the urine than in the forenoon, and during fever it 
becomes less, but on convalescence it increases considerably. 


VEGETABLE PHYSIOLOGY AND AGRICULTURE. 727 


Normal human urine contains 12—14 sulphuric acid to 100 of 
nitrogen. The quantity of sulphuric acid increases during the night 
and in fevers, but it decreases on recovering, as well as in the day and 
on a pure meat diet. 

C. S. 


On some interesting Equine Calculi. By R. H. Cuirrenpen 
(Am. J. of Sci. [3], x, 195). 


One of these calculi was found in the stomach and another in the 
intestine (about a foot from the stomach) of a mare which died of 
apparent colic. A third had been passed a year before. The smallest 
calculus (weighing 213°22 grams) had for its nucleus a small pebble, 
around which the material was arranged in concentric layers. A 
short distance from the centre was a small, loose, irregular layer of 
organic matter, seemingly pieces of chaff, &c. The remaining part 
was hard and compact, and divided into a number of variously coloured 
concentric layers. The calculus found in the stomach had a diameter 
of 114 inches one way, and 11} the other, and weighed 679°6 grams. 
The one in the intestine, which caused the death of the animal, weighed 
441°57 grams, and had for its nucleus a thin, narrow piece of iron 
half-an-inch long. Analysis showed that it consisted principally of 
ammonio-magnesian phosphate, and that the several layers had essen- 
tially the same composition. The other two calculi exactly resembled 
this one in external and internal structure and colour, and had no 
doubt a similar composition. 
eS SA 


Chemistry of Vegetable Physiology and Agriculture. 


Absorptive-power of Soils. By W. PILuitz 
(Zeitschr. Anal. Chem., xiv, 282—296). 


THE results of the author’s experiments on this subject are summed up 
as follows :— 

1. For every soil there is a definite limit to the power of absorbing 
potash, ammonia, and phosphoric acid, which limit is never exceeded, 
provided neutral solutions are employed. 

2. For the saturation of a given soil a certain degree of concentra- 
tion is necessary in the solutions employed. The minimum strength 
differs for different soils. 

3. The amount of potash, ammonia, or phosphoric acid absorbed by 
a soil is directly proportional to the quantity of soil experimented 
on. 

4. Potash and ammonia are absorbed in equivalent proportions. 

5. The absorptive power of a soil for an acid is not altered by 
previous saturation with a base. 

6. The amounts of phosphoric acid and potash taken up froma 
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neutral solution of potassium phosphate are not in the proportion in 
which they exist in the salt. 
The paper contains an account of the analytical methods adopted by 
the author. 
J. R. 


Practical Method of Determining the Filtering and Absorbing 
Powers of Different Soils for Purposes of Liquid Manuring. 
By A. Lissaner (Landw. Versuchs Stat., xix, 11—21). 


A CYLINDER of glass or tin 25 cm. high, and 5 cm. in diameter, is pro- 
vided with a tightly-fitting case of thick sheet iron, the under edge of 
- which is sharpened, so that by thrusting it into the ground and with- 
drawing it again, a sample of the soil can be taken in its natural 
state. 

This having been done, the outside case is removed and each end of 
the cylinder closed with a lid. It is then put in a warm place and 
turned daily until its contents are quite dry; an empty space at the 
top of the cylinder of about 2°5 cm. is thus produced. The two lids 
are then removed from the cylinder, and a cap furnished with three 
feet and having a perforated bottom is fitted on to the lower end. 
The cylinder is then placed upright, standing upon the three feet in a 
clean glass vessel. An emulsion of finely-powdered starch-flour in 
water, in the proportion of 1:5 grms. of starch to 300 grms. of water, 
is then allowed to filter through the column of earth, and the exact 
length of time is noted from the pouring of the liquid on the top until 
the first drops fall through the perforated bottom into the glass 
beneath. This interval of time is the duration of filtration. This 
having been observed, the whole of the liquid is allowed to filter 
through the column, and the filtrate is collected and measured. The 
difference between this and the original quantity represents the power 
of the soil to hold water. The filtrate is then tested with solution of 
iodine in iodide of potassium, in order to ascertain to what extent it 
has been deprived of its starch during the filtration. 

In order to test'the absorbing powers of soils, a liquid is required of 
moderately constant composition, and containing the principal manurial 
constituents, such as nitrogenous bodies and phosphates, in such a 
state of concentration that the differences between the various soils 
can be clearly exhibited. The author finds in human urine a liquid 
fulfilling these conditions, and he proceeds with it in the following 
manner :—Having charged the cylinder with the soil to be examined, 
and dried it in the manner already explained, he allows 200 c.c. of 
urine to filter through into the glass vessel beneath. When the filtra- 
tion is finished, the filtrate is made up with distilled water to its 
original volume of 200 c.c., and its sp. gr. is determined. Supposing; 
then, the urine to have a sp. gr. of 1021 (water being taken as 1000), 
and the filtrate a sp. gr. 1015, there is a difference of 6, which the 
author calls the coefficient of absorption of the soil. The details of 
experiments made upon three different kinds of soils are given, 2 
which the ceefficient of absorption was found to be 2, 11, and 21 
respectively. 
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By comparing the analysis of the urine with that of the filtrate, it 
can be seen what constituents have’ been retained by the soil, and to 
what extent. 

H. H. B. &. 


Observations on the Arable Soils of Auvergne. The Import- 
ance of Phosphoric Acid in respect to Fertility. By 
P. Trucuor (Compt. rend., lxxxi, 1027—1030). 


THE granitic soils are poor in lime and phosphoric acid, but contain 
much potash; they are not very fertile. The average of twenty-three 
soils gave the following results:—Lime 0°039; potash 0°21; phos- 
phoric acid 0°058. 

In the volcanic soils which are derived from basalts or modern 
lavas, fair amounts of lime and phosphoric acid are found, the dis- 
integration of pyroxene and labradorite furnishing the lime: their 
fertility is very high, in spite of the shallowness of the soil. 


Lime. Potash. Phosphoric acid. 
Soil from Beaumont .... 0°226 0°403 
a Aubiére 6 0°160 0°304 


The soils of Iamagne are alluvial, and, partly no doubt owing to their 
depth, but chiefly to the presence of a large percentage of phosphoric 
acid, they are very fertile; from their colour, which is black, one would 
suspect abundance of humus; the analyses, however show that very 
little is present. 


Phosphoric acid. Potash. Lime. Magnesia. 
Soil of Mon- Desir 0°296 0-548 9°97 1:850 
»  Sarlieve 0°329 0°385 8°89 0°005 
»  Pontde Chat .... 0°416 0°280 3°85 0°762 


Lithia Ferric Chlorine. Carbon. Nitrogen. 
(carbonate). oxide. 


Soil of Mon-Desir 131 0-069 1145 0-31 
,  Sarlieve 73 0066 10383 0:45 
»  Pontde Chat.... 0000 153 0:000 0-000 0-00 


Certain of the springs which occur in the department of Puy de 
Dome are used for irrigation ; some have the reputation of increasing 
the fertility of the soil when applied; others are known to be less 
efficacious. To the former class belong those derived from volcanic 
rocks; they contain from 1:08 to 0°85 mgrm. phosphoric acid per litre ; 
the latter are from granitic rocks, they contain only traces of phosphoric 
acid, but from 2°4 to 2°5 mgrm. lime per litre. 

The author, therefore, arrives at the conclusion that volcanic soils 
owe their fertility in great measure to the large quantities of phos- 
phoric acid which they contain, which is rendered more soluble and 
easily assimilated by the presence of lime. 

ee Ff 
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A System for Irrigating Meadows by means of Rain-water 
where the Soil is either Mountainous or Impermeable. 
By A. LE Piay (Compt. rend., Ixxxi, 10830—1032). 


By means of gently-inclined trenches established at various distances 
apart, according to circumstances, the meadow is divided into several 
zones of different levels. These trenches retain the water at each 
stage before its accumulation has rendered its force destructive, and 
then pass it on to fertilize the next series. Such a system prevents 
the formation of gullies in soils which are on a slope or are little 
permeable. 

The value of the water varies greatly according to the season, the 
state and inclination of the soil, the manuring and cultivation of the 
field. 

The proportion of solid matters varies from 300 grams to 15 kilo- 
grams per cubic meter of water conveyed. 


6,0U00 cubic meters contained— 
Kilograms. 


Phosphoric acid 
Organic matter 
Nitric acid..... 
Ammonia 


As a practical result obtained by this method, the weight of dry 
forage per hectare was increased by 1,870 kilos. 
7 F. W. 


Guano produced by Bats. By H. Scuwarz 
(Dingl. polyt. Jour., cexviii, 215). 
TuE following is the analysis of a guano produced by bats in a cave at 
Raab in Hungary :— 
No. I. No. II. 
Nitrogen 0°98—0°84 per cent. 0°70 per cent. 


Phosphoric acid.... 11°03 - 10°56 ™ 
Sand -- ns 32°80 - 
Loss on ignition .. a ss 31°62 ™ 


A part of the phosphoric acid was combined with oxide of iron and 


alumina. 


H. H. B. 8. 


Analysis of Guano produced by Bats (Guano di Dipistrello). 
By Fausto Sestini (Landw. Versuchs-Stat., xix, 10). 


Tue sample was taken from a grotto on the estate of the Prince della 
Ganga. 
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It contained— 


a 42-689 per cent. 
2. Volatile (principally organic) 
matter 20°799 - 
3. (Nitrogen) , - 
4. Ash ‘ - 
5 , ” 
H. H. B. S&S. 


On the Assimilation of Fossil Phosphates, and on the Danger 
of the Exclusive Use of Nitrogenous Manures. By A. Rous- 
SILLE (Compt. rend., lxxxii, 94—96). 


THe results obtained with buckwheat and with beet decisively show 
that sulphate of ammonia used as a manure in soils poor in phosphates, 
not ouly does not increase the crop, but materially diminishes it. 


W. R. 


Humus Substances in their Relation to the Nourishment of 
Plants. By E. Simon (Landw. Versuchs-Stat., xviii, 452— 
472). 


§ 1. Is the Nitrogen contained in Humic Acid an Integrant Constituent of 
it?—The quantity of nitrogen contained in humic acid fluctuates, 
according to the analyses of Mulder and Soubeiran, between 2°5 per 
cent. and 3°8 per cent., and, according to Hermann, rises even still 
higher. If, however, it be considered that humic acid is formed 
chiefly from cellulin, which is free from nitrogen, it will naturally be 
inquired whether the usual method of its preparation (7.e., extraction 
from earth or peat by means of an alkali, and precipitation by an acid) 
furnishes a pure product. 

If peat, after it has been exhausted by a weak acid, be treated with 
ammonia, and the solution be evaporated to dryness on the water-bath, 
a black shining mass, very brittle, but very soluble in water, will be 
obtained. Its aqueous solution is quite neutral, has neither taste nor 
smell, and gives a strong ammonia reaction when heated with cal- 
cined magnesia. On the addition of hydrochloric acid, a precipitate 
of insoluble humic acid is thrown down. If this humic acid be 
placed with some distilled water in a corked flask, it will slowly dis- 
solve, forming a coloured solution. 

From this observation the author was led to believe that an absorp- 
tion of nitrogen took place, attended with slow formation of humate 
of ammonia. 

The following experiments were made in reference to this idea :— 

(a.) Some pure humic acid, which gave no ammonia reaction either 
with caustic soda or with magnesia, was placed with a little distilled 
water in a glass flask, the neck of which was drawn out to a fine tube. 
a — of the tube was then fused up, and the flask placed in direct 
sunlight. 

(b.) A tube was quite filled with distilled water, some humic acid 
added, and the whole heated for half an hour on the water-bath to 


732 ABSTRACTS OF CHEMICAL PAPERS. 


expel air. ‘This tube was then also sealed up and placed by the side 
of the flask in experiment (a). 

(c.) A glass flask containing humic acid and distilled water was 
simply closed by a caoutchouc stopper, and occasionally opened. 

These experiments were commenced on August 7th, and completed 
August 22nd, 1874. 

(a.) The point of the tube was broken under mercury. An absorp- 
tion of nitrogen had taken place, and the mercury rose considerably 
into the flask. 

Some of the residual gas, after being dried, was drawn through a 
potash bulb, when an increase of the total weight of the apparatus was 
observed (CO,). 

The filtered liquid was of a dark brown colour, and gave a decided 
ammonia reaction on heating with caustic magnesia. 

(b.) The contents of this tube showed no change whatever. 

(c.) The liquid in flask (c) was coloured yellowish-brown, and gave 
the ammonia reaction on heating with magnesia. Here, then, a for- 
mation of ammonia had taken place at the expense of the nitrogen of 
the air. 

Another experiment was made by passing a stream of nitrogen gas 
for about 12 hours through a Liebig’s potash-bulb containing distilled 
water and humic acid free from nitrogen, after which, on testing the 
filtrate for ammonia with platinic chloride, a considerable precipitate 
of ammonio-platinic chloride was obtained. 

From these and other similar experiments the author draws the fol- 
lowing conclusions :— 

(1.) That humic acid possesses the property of absorbing nitrogen 
from the air, and forming ammonia. 

(2.) That the absorption of nitrogen is accompanied by an evolu- 
tion of carbonic-acid gas. 

(3.) That humic acid is insoluble in water free from nitrogen or 

air. 
§ 2. Researches on the Double Compounds which the Organic Matter of 
the Soil forms with the Mineral Sudstances.—Grandeau assumes that 
there exist double compounds of the organic with the mineral sub- 
stances. of the soil, and that these double compounds are the principal 
cause of its fertility. 

If a humus earth be treated with phosphate of soda or ammonia, a 
considerable quantity of organic matter will be dissolved. The author 
believes this to be the result of the formation of a double compound, 
and he has made a number of experiments by treating humic acid with 
phosphoric acid, phosphate of lime, &c., which afford additional proof 
of the existence of these bodies. 

In the following way the author has succeeded in preparing three 
such double compounds. An aqueous solution of neutral humate of 
ammonia was mixed with a solution of pure phosphoric acid. The 
humic acid became precipitated, and the solution contained a con- 
siderable excess of free phosphoric acid. The mixture was then 
digested for several days at a temperature of 80°, when a portion of 
the precipitate went into solution, and coloured the liquid dark brown. 
The filtrate was evaporated to the consistence of a syrup, and a mIx- 
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ture of 3 parts absolute alcohol and 1 part ammonia added, so that 
the excess of phosphoric acid became neutralised. The solution was 
then evaporated to dryness, and the residue digested with alcohol, by 
which the insoluble part, A, was separated from that soluble in alcohol, 
B. Both parts were found to contain phosphoric acid. 

The insoluble part, A, when dried, was of a brown colour, and 
showed a strong acid reaction. It was soluble in water, but insoluble 
in alcohol and ether. It showed by analysis— 


C .. 39°00 per cent. 
H 694 =, 


The solution B, when evaporated, furnished also a brown substance 
easily soluble in water and alcohol, but insoluble in ether. The mean 
of two analyses showed— 


39°79 per cent. 
5°27 * 


The original mixture remaining undissolved from the mixture of 
humate of ammonia and phosphoric acid, was treated with acetic 
acid, by which means a third double compound was obtained. 

All three substances appear to be colloidal, showing no trace of 
crystallisation when examined under the microscope. 

§ 3. Dialysis of Humus Bodies.—The author found that neither 
humic acid nor humate of ammonia possesses the property of diffusing 
through parchment-paper, whereas the two double compounds A and 
B quickly pass through unaltered. 

H. H. B. S. 


On the Form of Nitrogen most suitable for the Nutrition of 
Plants. By Juz. Lenmann (Dingl. polyt. J., cexvii, 230— 
235). 


Wiru regard to the question whether plants can utilize ammonia as 
profitably as nitric acid, the author made several experiments with 
maize and buckwheat in aqueous nutritive solutions, containing in 
évery case equal quantities of mineral substances. The only essential 
difference was, that for one lot of plants the nitrogen was added in the 
form of nitric acid (calcium nitrate), and for the second the same 
quantity of this element as ammonia (ammonium sulphate). 

The result was that the nitric acid plants grew as perfectly as if 
planted in the best soil, whereas the ammonia plants showed only 
an imperfect growth. 

Far more interesting results were obtained from maize plants, 
sprouts of which were placed in the same solutions on June 19. The 
nitric acid plants exhibited after eight days (June 26) the appearance 
of a very poor vegetation. The ammonia plants, on the contrary, 
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formed exuberant roots, stems, and leaves. After 41 days’ vegetation 
these appearances were suddenly changed. The nitric acid plants 
quickly became verdant and continued growing rapidly, whereas the 
ammonia plants exhibited from the same time a very different appear- 
ance; the leaves had lost their fresh colour, and the whole plant 
threatened to starve. The weight of the crop of the nitric acid plants 
showed that they had been developed normally. 

By transferring sickly nitric acid plants of the first period to 
ammonia solutions, they showed a lively green colour after two days, 
whilst green ammonia plants starved in a solution of sodium nitrate. 
Plants of the second period, when treated in a like manner, produced 
corresponding results. : 

Experiments were also tried on the development of tobacco-plants in 
siliceous earth free from humus, adding sufficient mineral matter, and 
using the nitrogen in the form of ammonia as sulphate; also in the 
form of nitric acid, as sodium nitrate. In this case the ammonia 
plants remained perfect from beginning to end ; the nitric acid plants, 
on the contrary, did not grow sv well in the first period; they im- 
proved in their second period, but, on the whole, produced only a com- 
paratively small portion of plants. Plants grown without nitrogen 
got on very badly, and the author concludes with certainty that their 
imperfect growth was due to want of nitrogen. 

From the final results it was shown that the acid plants produced 
three, and the ammonia plants six times as much dried substance as 
the plants grown without nitrogen, a fact which ought to be well 
noticed in the growing of tobacco. 

It can, further, be observed from these experiments that some 
plants require ammonia in their first period of vegetation, nitric 
acid in the second. The reason why the ammonia tobacco-plants in 
their second period grew as well as in their first was, that the am- 
monia in the soil was partly oxidised to nitric acid. 

The author also experimented on the yellow lupine, a plant which, 
although rich in nitrogen, will grow in soil containing hardly any 
nitrogen. It is found in abundance in the most sterile siliceous dis- 
tricts of North Germany, but it has not yet been ascertained by what 
means it receives its large quantities of nitrogen. The best and most 
regular development of the lupines took place in sand treated with 
nitrate of soda, but the yield was not, as might be expected, a large 
one. Plants grown in sand containing sulphate of ammonia grew 
very meagrely at first, but in July their growth improved considerably, 
and they gave a normal crop. : 

The most interesting result was obtained with lupines planted 
without nitrogen. During the first weeks they kept pace in their 
growth with the nitric acid plants, but during the next ten weeks 
they kept backward, and in the end improved in such a manner, that 
no difference could be perceived among the best specimens of both 

lants. 
" Although nitric acid yielded a larger number of well developed 
plants, yet the soil without nitrogen produced the largest crop, as may 
be seen from the following comparison :— 
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1. Il. III. 
Without nitrogen. With ammonia. With nitric acid. 
Crop-yield 133 128 


It may be seen from the above, that lupines can be looked upon as 
the cheapest nitrogen producer for sterile soils. 

In conclusion, the author states that some plants can use nitric acid 
only for their normal development, and others use it in the second, 
whilst in the first period they require ammonia. This fact may partly 
explain why some plants grow vigorously in soil treated with fresh dung, 
others, however, after the dung has remained in the soil for one, 
two, or three years. The nitrogen of fresh dung is in the form of 
ammonia, which after some time becomes oxidised to nitric acid, and 
this form is useful to the plant in its second period. 

D. B. 


Contribution to our Knowledge of the Milk and Fatty Kernel 
of the Cocoa-nut. By F. HamMersBAacuER (Landw. Versuchs- 
Stat., xviii, 472—476). 

Tue colourless, slightly opalescent fluid of the cocoa-nut, termed the 

_milk, has a sp. gr. of 1°0442 at 20° E. 


The total weight of liquid from-two nuts amounted to 303°95 grms. 
It showed on analysis :— 


Non- nitrogenous ex- 6°78 
tractive matter .... " 


aa 


The following are the results of the analysis of the ash of the milk 
and kernel :— ; 
1. Ash of the milk. 2. Ash of the kernel. 

55°200 43°882 

0°728 8392 

3°679 4°628 

Magnesia 6°606 9-438 

DD ns Stas eee s Sendenee 10°373 13°419 

Phosphoric acid 20°510 16°992 

Sulphuric acid 5°235 5-091 

Silicic acid — 0°500 


102°331 102°342 
Deducting oxygen replaceable 
by chlorine 3°024 


99°318 


The author confirms some results obtained by Dr. Lehmanns, viz., 
that the fat of the cocoa-nut consists in great part of free fatty acid. 
H. H. B. §. 
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Do the Fungi which form and grow upon Organic Sub- 
stances derive Nitrogen from the Atmospheric? By Fausto 
Sestint and Giacomo peL Torre (Landw. Versuchs.-Stat,, 
xix, 8—10). 


Some milk was curdled by the addition of acetic acid, and filtered. 
The whey was divided into four parts. One part was mixed with a 
certain quantity of pure oxalic acid, and after drying the nitrogen was 
determined in it. The three remaining parts were then treated as 
follows: one part being mixed with fine dried clay, and another with 
powdered marble, these two parts were placed with the third (in its 
original condition) under a glass bell-jar and left to become mouldy. 

The experiments were commenced on June 21st, 1874, and by 
August 23rd the growth of fungus had become well developed. The 
pure whey was then found to possess an acid reaction, whereas the 
mixtures with clay and marble reacted, the former slightly, but the 
latter distinctly alkaline. 

A quantity of oxalic acid equal to that used for the first portion was 
then added to each of the other three portions, which were then dried 
and the nitrogen determined in each. 

The nitrogen in the clay was determined separately and deducted 
from the total amount found in the mixture. 

The results show a slight increase in the amount of nitrogen in the 
three portions on which the fungi had grown, and the authors believe 
this to be derived rather from the ammonia of the air, than from 


direct assimilation of nitrogen. 
H. H. B. 8. 


Analysis of the Ash of the Bark of the Elder Tree (Sambucus 
Nigra). By G. C. Wirrsrein (Arch. Pharm. [3], vii, 394). 


Tue ash was found to contain in 100 parts :— 


K,O. Na. CaO. MgO. Al,03. FeO3. Cl. SOs. P05. 
13:956 0°965 30°924 10°730 0250 0°350 0179 5818 8-045 


Si0.. C0, 
5°455 23°274 = 99-946. 
M. M. P. M. 


Chemical Investigation of Coto-bark. By G. C. WirrstriNx 
(Arch. Pharm. [3], vii, 213—220). 


Tuis “ coto” bark is used in South America as a substitute for 
quinine. The specimen investigated consisted of 5 Ibs. sent to the 
author from Bolivia. 

The bark contains :— 

A pale yellow ethereal oil, lighter than water, with a strong aromatic 
smell, and sharp aromatic peppery taste. 

An alkaloid, volatile and smelling of herrings; resembling tr'- 
methylamine or propylamine. 
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A soft resin, yellowish-brown, of aromatic smell, and sharp taste ; 
easily soluble in ether, chloroform and alcohol, sparingly soluble in 
benzene, and scarcely at all in carbon disulphide. Its solution has an 
acid reaction. It dissolves in ammonia and alkalis, and is reprecipi- 
tated by acids. About one-seventh of the weight of the bark consists 
of this resin. 

A hard resin, dark-brown, and brittle, without taste or smell; its 
alcoholic solution has a bitter taste, and an acid reaction; it is in- 
soluble in ether, benzene, chloroform and carbon disulphide, is easily 
soluble in alkalis, and precipitated by acids. About one-tenth of the 
weight of the bark consists of this resin. 

The usual other constituents are present, such as starch, gum, 


sugar, oxalic acid, tannic acid, formic, butyric and acetic acids. 
W. R. 


On Monas prodigiosa, and the Colouring-matter produced 
by it. By Orro Hem (Arch. Pharm. [3], v, 19—24). 


Tus curious spherical bacterium infects eatables, and gives them a 
red colour. It is conveyed from place to place chiefly by insects, but 
the spores are also conveyed through the air. Food placed under a 
glass shade along with Monas prodigiosa turned red in two or three 
days. When seen under the microscope with a magnifying power of 
1000 diameters it appears to consist of round bodies, filled with a red 
substance and swimming in a red fluid. 

The colouring-matter dyes cotton and linen pink, and wool blood-red ; 
the colour cannot be washed out, but fades on exposure to sunlight. 
The colouring matter is insoluble in water, and nearly so in ether, but 
dissolves in alcohol with a blood-red colour; the solution is neutral. 
There is a marked difference between this dye and the aniline-reds ; it 
is shown in the following table :— 


Aniline-red : a weak solution of 
Fuchsine. 


Hydrochloric | Violet ; decolorised by 

acid. excess. 

’ (Violet ; blue with more 
acid; faint yellow 
colour with large ex- 
cess of acid. 

No change ; with excess 
first dirty violet, then 
dull green. 


Sulphuric 
acid. 


Nitric acid. ' 


restored on addition 
of an acid. 


} Colour fades. 
} No change. 
} Violet. 


or ammonia. 


Potash {st fades, and is not 


Potassium 
carbonate. 
Ammonium 
carbonate. 
Stannous 


chloride. 


Colouring-matter of Monas 
prodigiosa. 


Pink ; unaltered by excess of acid. 


Pink ; violet with excess of acid. 


Pink ; dirty yellow with large excess of 
acid. 


Pure yellow ; remains unaltered on heat- 
ing. On addition of acid the pink 
colour is restored. 


Yellow. 
No change. 


No change at first; 
leached. 


but gradually 


Lime water, weak solution of chromic acid, and sodium hypochlorite 


VOL. XXTX. 
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change the yellowish-red colour of the bacteria to yellow; itis destroyed . 
by chloride of lime, or chlorine. 

The alcoholic solution of this colouring-matter may be kept exposed 
to light for a long time without change. On evaporation of the alcohol, 
the colour is obtained in the solid state. It dissolves in petroleum, 
benzene, and carbon disulphide, in all of which aniline-red is insoluble. 

The colour may be obtained tolerably pure by slowly evaporating its 
alcoholic solution and dissolving the deposit in petroleum, which leaves 
a brown tarry residue. On evaporation of the solution in petroleum, 
the dye was obtained. 

W. RB. 


On Diastase and the Peptone-forming Ferment of Vegetables. 
By v. Gorur-Besanez (Deut. Chem. Ges. Ber., viii, 1510—1514). 


FurtHEk observations on the ferment of vetches have fully confirmed 
the results previously published by the author, and have led to the dis- 
covery of a diastatic and peptone-forming ferment in the seeds of Cun- 
nabis sativa and Linum usitatissimuwm, and in some kinds of malt. The 
ferment is obtained by exhausting the seeds with glycerin and adding 
to the extract a mixture of alcohol and ether, which precipitates the 
ferment. By repeated precipitation the ferment is rendered snow-white 
and pulverulent. It then retains its activity for weeks if kept in closed 
vessels. An aqueous solution of the ferment of vetches not only con- 
verts prepared fibrin, slightly acidified with hydrochloric acid, into 
peptone, but even attacks hard-boiled white of egg. The ferment 
obtained from hemp-seed and linseed partially converts thin starch- 
paste into sugar in the course of an hour, at the ordinary temperature, 
and acts rapidiy upon prepared fibrin, forming peptones. The author 
finds that peptones may be recognised with certainty by means of the 
so-called biuret reaction. Peptone solutions, rendered slightly alkaline 
with potash or soda, assume a distinct and pure pale-rose colour on 
addition of one or two drops of a highly dilute solution of copper sul- 
phate ; whilst solutions containing peptones and still unaltered albumin 
acquire a violet, and those containing only albumin a pure blue colour, 
under like conditions. 

Attempts to obtain ferments from lupine seeds and Secale cornutwm 
gave negative results. Experiments are being made with beans and 


almonds. 
J. R. 


On the Fermentation of Fruits. By G. Lecuarrier and F. 
Betuamy (Compt. rend., lxxxi, 1127—1130). 


AwcouoLic fermentation in fruit and leaves deprived of free oxygen 
takes place in a definite manner, which points to the action of living 
cells. Fruits of the same kind taken in a similar state of development 
evolve sensibly the same amounts of gas during equal intervals of time. 
Ripe pears kept for three years gave off from 6 to 6°4 ¢.c. of gas per 
gram of fruit. As the fruit ripens, the ferment it contains diminishes, 
but before ripening it passes through a stage of maximum fermenting 
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. power. The limits for all fruits and leaves examined are between 
0 and 13°5 c.c. per gram, the only exception being the chestnut which 
evolved 22 c.c., but this fruit contains only 60 per cent. moisture, while 
apples and pears contain over 80 per cent. 

M. L. 


On Alcoholic Fermentation produced by Mucor racemosus. 
By A. Fritz (Deut. Chem. Ges. Ber., viii, 1540—1542). 


THE experiments described in this paper were made with the view of 
ascertaining whether the fungus employed could derive its supply of 
nitrogen from saltpetre alone. The author operated as follows :—In 
each of six flasks he placed 125 grams of water, 8 grams of cane sugar, 
02 gram potassium phosphate, and 0°1 gram magnesium sulphate; and 
to three only of the six he added 0°5 gram saltpetre. The mouths of 
the flasks were covered with blotting paper, and their contents boiled. 
After cooling, some spores of Mucor racemosus were introduced into each 
flask, and the whole set aside. 

During the first three days the fungus appeared to develop with 
equal rapidity in all the flasks, but on the fourth day it ceased to 
increase in the flasks containing no saltpetre. After eight weeks the 
fungus of each flask was thrown on a filter, washed, dried, and weighed, 
when it was found that the fungus in the flasks containing saltpetre 
weighed, on the average, 0°2469 gram, while that in the other flasks 
weighed only 0°0037 gram. The flasks without saltpetre contained no 
appreciable quantity of alcohol, whilst those with saltpetre contained 
29 grams of alcohol each. 

In another experiment in which purified grape-sugar was used 
instead of cane sugar, under the same conditions, the results were : 


Without saltpetre. With saltpetre. 
Fungus-substance 0°0127 gram 0°1344 gram 
Alcohol 0-2 as 1°2 Pe 


An experiment made specially to ascertain whether potassium nitrite 
is formed by reduction of the nitrate, showed that such is not the case. 
J. R. 


Analytical Chemistry. 


On the Absorption-spectra of Salts of the Metals of the 
Iron Group, and their Use in Analysis. By Hermann 
W. Voce (Deut. Chem. Ges. Ber., viii, 1533—1540). 


ABSORPTION-SPECTRA afford a very useful means of detecting metals in 
the ordinary course of qualitative analysis. The mode of working 
adopted by the author consists in simply holding a test-tube containing 
the liquid to be examined before the slit of a pocket spectroscope 


fixed horizontally in a clamp, and directed towards either an artificial 
3 D2 
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light or a mirror reflecting daylight upon the slit. In the case of very 
dilute solutions the slit is directed downwards, so that a longer column 
of liquid may be looked through, the sides of the test-tube being then 
covered with black paper to exclude side light. 

The paper contains descriptions of the absorption-spectra of several 
metals, and is accompanied by a diagram, without which the results 
are hardly comprehensible. 

J. R. 


On the Absorption-spectra of various Colouring Matters, and 
on the Application of the Spectroscope to the Detection of 
Adulterations. By H. W. Voce (Deut. Chem. Ges. Ber., viii, 
1246). 


Tis paper contains diagrams and descriptions of the absorption- 
spectra of many of the colouring matters used in the adulteration of 
wines. It does not admit of useful abstraction. 

J. R. 


Azotometry. 
By W. Kwop (Zeitschr. Anal. Chem., xiv, 247—249). 


THE aathor describes a modification of the apparatus originally 
devised by him for measuring the nitrogen evolved by the action of 
hypobromites on ammonia. The U-tube of the apparatus now consists 
of a single glass tube, bent so that the limbs are about 5 cm. apart, 
and having the same diameter at the bend as elsewhere. Into the 
middle of the bend, at right angles to the plane of the two limbs, is 
fused a short tube of the diameter of a quill. The U-tube is placed in 
a glass cylinder 15 cm. wide, having near the bottom a tubulure fitted 
with a cork, through which passes a glass tube terminating outside the 
cylinder in a stopcock. This glass tube is connected by a caoutchouc 
tube with that in the bend of the U-tube. The top of the cylinder is 
fitted with a brass ring carrying clamps to support the limbs of the 
U-tube, and also an arrangement for holding the evolution vessel, 
which is likewise included in the cylinder. In use, the cylinder is 
filled with water, so that the gas in the evolution-vessel is at the same 
temperature as that in the U-tube. It is, therefore, a matter of in- 
difference how much air is left in the evolution-vessel at the beginning 
of an experiment. The glass stopcock serves to draw off water from 
the U-tube, which the author finds advantageous. . 
J. R. 


On the Use of Hematoxylin as an Indicator in Acidimetry. 
By O. Mascuke (Arch. Pharm. [3], vi, 34—38). 


WHEN a dilute aqueous solution of hematoxylin is heated in a platinum 
vessel, it turns yellowish-brown, but in a glass vessel it turns purple, 
from loss of hydrogen caused by the presence of an alkali derived 
from the glass; it forms hematein. Acids turn it brownish- yellow. 
If the acid be neutralised by an alkali, a purple colour appears ; but 
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_ if carbonic acid is present, the neutralisation point may be passed 
without change of colour. With hematoxylin non-volatile acids may 
be titrated direct with alkaline bicarbonates. The solution of hema- 
toxylin is kept away from the light, and protected from air by a layer 
of benzene. Three drops of the indicator are added to a sufficiently 
dilute solution of the acid and some powdered quartz. The half 
normal bicarbonate is added till a distinct purple is apparent when 
the acid is neutralised. The solution should be kept hot during titra- 
tion. The results are rather low. - 
W. R. 


Laboratory Notes. 
By Seraius Kern (Chem. News, xxxiii, 5). 


(1.) Test for Uraniwm.—Uranic acid yields with potassium ferrocya- 
nide a brown precipitate of uranium ferrocyanide much resembling 
the precipitate of copper ferrocyanide, but differing by the solubility, 
the former dissolving easily even in dilute hydrochloric acid, whereas 
the copper precipitate is insoluble in acids. This reaction may there- 
fore be used for the separation of copper from uranium. The uranium 
precipitate dissolved in hydrochloric acid with a few drops of nitric 
acid, gives a green coloration when boiled for some minutes. 

(2.) On the Use of Cuprous Oxide—As cuprous oxide, easily pre- 
pared by boiling a solution of sulphate of copper with sugar and an 
excess of caustic potash, is soluble in ammonia, and readily absorbs 
oxygen, it is proposed to substitute it for pyrogallic acid, which is now 
used in laboratories for absorbing oxygen. The latter must be care- 
fully preserved, on account of its great avidity for oxygen, whereas 
cuprous oxide is easily preserved in the dry state. 

A blue solution of cupric oxide obtained by oxidation of cuprous 
oxide may be reconverted into a colourless solution of cuprous oxide 
by placing a clean copper wire in the liquor, 


ND. B. 


Use of Bromine in Hydrometallurgy, Assaying, and Chemi- 


cal Technology. By Rupotr Wacner (Dingl. polyt. J., cexviii, 
251—256). 


From the great facility with which mercuric sulphide is decomposed 
and dissolved by an aqueous solution of bromine, the author was led 
to study the action of a concentrated aqueous solution of bromine, or 
of a solution of bromine in concentrated hydrochloric acid, upon the 
quicksilver ores of Idria and the Palatinate. By digesting the 
powdered cinnabar for several days with an excess of bromine solu- 
tion, the sulphide was almost completely extracted— 


HgS + 4Br, + 4H,O = HgBr, + H,SO, + 6HBr. 


Any metallic quicksilver that may be present in the ores also be- 
comes dissolved by a hydrochloric acid solution of bromine, and on 


passing sulphuretted hydrogen th h the fluid i 
precipitated as black fn es ile a, ee 
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The employment of bromine as a means for the extraction of gold 
from pyrites cinders is also referred to. 

The process of treating crude platina in the wet way may be con- 
siderably shortened by substituting for aqua regia a mixture of nitric 
acid with bromine or hydrobromic acid. 

Bromine appears particularly adapted for use instead of chlorine in 
the following chemical operations :— 

In the preparation of ferricyanide of potassium from the ferro- 
cyanide— 

2K,FeCy, + Br. = K,Fe,Cy + 2KBr. 


For the conversion of potassic manganate into permanganate— 


2K,MnO, + Br, = 2K MnO, + 2KBr. 


For the oxidation of arsenious into arsenic acid— 


As,O, + 5H,0 + 2Br, = 2H,;AsO, + 4HBr. 
H. H. B. S. 


Employment of Bromine in Analysis. By G. Kiupius 
(Arch. Pharm. [3], v, 422). 


BROMINE water can be used very conveniently instead of chlorine for 
the separation of nickel as black peroxide from cobalt. Water takes 
up about four times as much bromine as chlorine, and although (since 
the combining number of bromine is rather more than twice that of 
chlorine) the activity of bromine-water is less than that of chlorine- 
water, yet, bulk for bulk, the advantage lies considerably on the side 
of the former, whilst its preparation is very much more easy. 
o ® A. W. 


On A. Sauer’s Method for Estimating Sulphur. By F. Muck 
(Zeitschr. Anal. Chem., xiv, 16). 


Tue author observed the formation of white fumes of sulphuric anhy- 
dride in the anterior part of the combustion-tube, whilst estimating 
sulphur in coke and coal according to Sauer’s method, by combustion 
in air or oxygen and absorption in hydrochloric acid and bromine, and 
explains their occurrence from the supposed catalytic action of the 
ferric oxide present in the ash of pyritic coal. The author is evidently 
not familiar with the well-known fact that much SOQ; is formed also in 
the combustion in air of such bodies as coal gas, &c.; neither does he 
seem to be aware that Sauer’s method of analysis is devoid of novelty, 
and has been practised for a long time. 
WwW. VY. 


On the Estimation of Sulphuric Acid in Natural Waters. 
By W. Himpet (Zeitschr. Anal. Chem., xiv, 17—20). 


Tue author proposes to employ neutral silver nitrate as an indicator 
in the titration of sulphuric acid in a boiling neutral liquid by means 
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of barium salt and potassium chromate. The least excess of the latter 
is indicated by placing a drop of the liquid so treated on a porcelain 
slab containing a drop of the silver solution. The change to reddish- 
brown is instantaneous. It must not, however, be confounded with 
a change due to suspended barium chromate, which takes place only 
after some time. A ; normal solution of barium nitrate and neutral 
potassium chromate is recommended. -* 


New Process for the Estimation of Sulphur and Phosphorus 
in Organic Bodies. By G. Briigetmann (Zeitschr. Anal. 
Chemie, xv, 1—27). 


THE substance is burnt in a combustion-tube open at both ends, a 
stream of oxygen being passed through, and the products of combus- 
tion being made to traverse a layer of pure granulated quicklime, made. 
by carefully igniting calcium nitrate. This salt is best prepared by 
calcining pure marble and dissolving in pure nitric acid, a little being 
left undissolved, so that the liquid has an alkaline reaction. In this 
way traces of alumina and ferric oxide are prevented from passing 
into solution, whilst by adding two volumes of a mixture of ether (one 
volume) and alcohol (two volumes), and leaving the solution to stand 
for twelve hours, any phosphate and sulphate of calcium present are 
separated. The quicklime formed by finally igniting the purified salt 
is pulverised until the larger lumps are about 5 mm. diameter, the 
finer portions being removed by a sieve the holes of which are 1 mm. 
diameter. 

This same process may be employed for the determination of chlo- 
rine, but not so satisfactorily for iodine and bromine, as the bromide 
of calcium, and especially the iodide, is partially decomposed on heat- 
ing to redness in a current of oxygen. When chlorine is to be deter- 
mined, a quicklime free from chlorine must be used, prepared from a 
purified nitrate made by precipitating the solution of marble in nitric 
acid with ammonium carbonate, thoroughly washing, and reconverting 
it into nitrate. 

In order to avoid the formation of metaphosphates, solid substances 
(e.g., vegetables) when burnt should be mixed with three times their 
bulk of marble quicklime; the magnesia method of estimating the 
phosphate produced is much less convenient than the uranium pro- 
cess, whether worked gravimetrically or volumetrically, whilst the 
absence of iron and alumina in most cases renders this method quite 
accurate. Very satisfactory numbers were obtained in test analyses 
made with red phosphorus, phosphorus trichloride, carbon disulphide, 
phenylic sulphocarbimide, sulphocarbanilide, chloroform, benzoyl! chlo- 
ride, and naphthalene tetrachloride. 

C. R. A. W. 
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On a Delicate Test for Sulphocarbonates of the Monosulphides 
(MS.CS8.) in Solution. By A. Mermert (Bull. Soc. Chim. [2], 
xxiv, 433-—434). 


One drop of a decinormal solution of a pure salt of nickel, to which an 
excess of ammonia and water has been added till it is decolorised, forms 
a delicate test for sulphocarbonates. Sulphocarbonates of the mono- 
sulphides give with this solution a light green tint; polysulphides 
give a yellow tint; alkaline monosulphides give a brown or black 
coloration, depending on the concentration of the solution; and sulpho- 
carbonates of the disulphides give a yellow tint. One part of sulpho- 
carbonate in 60,000 parts of water may thus be detected. Conversely, 
this reagent may be used as a test of the purity of nickel, for if other 
metals are present, a black coloration is produced. If more concen- 
trated solutions are used, and if the sulphocarbonate be added to an 
excess of the solution of nickel, the sulphocarbonate derived from the 
monosulphides yields a beautiful violet precipitate, while that derived 
from the disulphides produces a yellowish-brown precipitate; both 
precipitates dissolve in excess of the reagent to yellowish-orange fluids. 
W 


On the Estimation of Nitrites in Water. By E. Nicuo.tson 
(Chem. News, xxxii, 163). 


LIBERATED nitrous acid may be estimated by its reducing action on 
permanganate of potash, but the results are complicated in presence of 
organic matter. The reaction with iodide of potassium is far more 
sensitive. It may be employed in conjunction with a centinormal solu- 
tion of arsenious acid. 

To 500 c.c. of the water are added 5 c.c. of a 10 per cent. solution of 
iodide of potassium, and a similar quantity of dilute sulphuric acid. 
If, after an hour, the quantity of iodine be small, its coloration may be 
made more distinct by the addition of a drachm of chloroform. After 
neutralisation of the acid with a slight excess of sodium carbonate, the 
liberated iodine is titrated with standard arsenious acid. 

A modification of P. Holland’s colorimetric process is also applicable, 
the colour imparted by the liberated iodine as above, being compared 
with that produced by the liberation of iodine by dilute standard per- 
manganate solution in the same quantity of pure water and sulphuric 


acid. 
M. L. 


Detection of Nitric Acid in Potable Water by Gold Purple. 
By A. VoaeEt (N. Rep. Pharm., xxiv, 666—668). 


Tue water is placed in a porcelain dish, pure gold leaf added, and then 
chemically pure hydrochloric acid, and the whole is boiled down to a 
small bulk; if nitrates are present they react on the hydrochloric acid, 
causing some of the gold to be dissolved, so that a purple coloration 1s 
noticed on adding stannous chloride. The tint being permanent, a 
comparison can thus be instituted between different waters by the depth 
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of colour attained, whilst the errors due to the presence of nitro-com- 
pounds in sulphuric acid, which sometimes attend the brucine and 
ferrous sulphate tests for nitric acid, are thus eliminated. Chlorates 
and bromates give the same reaction as nitrates, but from the rarity of 
the occurrence of these (if they are ever found) in natural waters, it 
hardly invalidates the utility of the test. 

C. R. A. W. 


On the Estimation of Phosphoric Acid. By E. W. ParNne.i 
(Chem. News, xxxii, 222). 


WHILE agreeing with Ogilvie (Chem. News, xxxi, 274) that accurate 
estimations of phosphoric acid cannot be made by the magnesia method 
in presence of a notable quantity of some salts of ammonia, the author 
differs from the opinion that an accurate determination cannot be made 
if large excess of magnesia be used. The “‘ammoniacal solution of 
magnesia” (one third of the strength used by Ogilvie is recommended) 
must be added slowly with constant stirring. 
M. L. 


On Melckebeke’s Test for Potassium Bromide in Potassium 
Iodide. By E. Biurz (Arch. Pharm. [3], vii, 144—150). 


Tue test turns upon the fact that a saturated solution of potassium bro- 
mide at 16° C. in distilled water is able to dissolve a small known 
quantity of potassium iodide, but that if the potassium iodide is 
adulterated with potassium bromide, then, by reason of the solution 
being already saturated with that substance, it is precipitated. Von 
Melckebeke states that ten drops of distilled water should be added to 
the saturated solution of potassium bromide before adding the suspected 
potassium iodide, and that 10 c.c. of the potassium bromide solution 
will dissolve one gram of pure iodide. 

The author of the present paper, in answer to some of the objections 
to the method which have appeared in other journals, was led to investi- 
gate its accuracy. With this view he proposed three questions, first, 
as to its trustworthiness; secondly, its sensibility ; thirdly, its applica- 
bility to the requirements of the German Pharmacopeeia. 

A solution of potassium bromide was made according to Melckebeke’s 
instructions and 10 c.c. of it were taken; he found that it dissolved 
only 0°45 gram potassium iodide; to another 10 c.c. ten small drops 
(about 0°3 c.c.) of distilled water were added, whereby a gram of 
potassium iodide was not wholly dissolved, for though the liquid cleared 
on warming, the cloudiness again appeared as it cooled; on adding, 
however, 10 large drops (about 0°7 c.c.) of water to a fresh 10 c.c., a 
gram was completely dissolved. 

The author thinks that v. Melckebeke should have specified a certain 
quantity, such as 0°7 c.c. of water, inasmuch as the size of drops must 
necessarily vary. 

Its sensibility :—To test this some potassium iodide was prepared 
containing respectively, 1, 2, 3, and 4 per cent. of potassium bromide ; 
with 1 and 2 per cent. no distinctly marked results were obtained ; with 
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3 per cent. but slight; with 4 per cent. well defined precipitation of 
potassium bromide. 

Its applicability to the requirements of the German Pharmacopeeia :— 
As this pharmacopeeia requires that the total amount of foreign 
matter present in potassium iodide should not exceed one per cent. it 
is obviously useless in that respect, indeed v. Melckebeke himself 
says that it is to prevent the substitution of one substance for another. 
The method employed by the author, and found by him to show 
distinctly the presence of less than one per cent. of impurities, is the 
following :— 

The iodine, in an ammoniacal solution of potassium iodide, is precipi- 
tated by a silver (AgNO,?) solution, the chlorides and bromides remain- 
ing in solution. On adding excess of nitric acid to the filtrate, if 
either chlorine or bromine is present, a cloudiness will appear. For 
the purposes of the German Pharmacopceia it does not signify whether 
the impurities consist either of chloride, or bromide, or of both. 

It may be seen therefrom that the author’s deductions are not alto- 
gether favourable to the method. 

= o @. 


Determination of the Alkali-metals in Silicates, and in Sub- 
stances not Attacked by Acids, by Means of Barium 
Hydrate. By A. TerreiL (Compt. rend., Ixxxi, 1268). 


Tue silicate in very fine powder is mixed with seven or eight times its 
weight of pure barium hydrate previously fused and reduced to powder, 
and then gradually heated to a temperature just short of redness, pre- 
ferably in a silver crucible, until the effervescence due to the liberation 
of water from the barium hydrate ceases. The fused mass is then 
treated with water which is boiled in the crucible and decanted, and 
the operation is repeated until the whole of the mass is removed from 
the crucible. Only the alkalis, and a slight excess of barium hydrate 
dissolve in the water. The solution is filtered, and a current of car- 
bonic anhydride passed through it; the precipitated barinm carbonate 
is filtered off, and the solution boiled to precipitate traces of calcium 
held dissolved as bicarbonate, and if necessary it is again filtered. The 
solution then acidified with hydrochloric acid is evaporated to dryness 
to remove traces of silica, and ignited to remove traces of organic 
matter probably derived from the filter paper of the first filtration. 
The mixed chlorides are dissolved in water, the solution is filtered, 
and the filtrate evaporated to dryness in a weighed platinum dish, 
which on again weighing gives the total mixed alkalis as chlorides. 
The potassium is then estimated in the usual way with platinic chloride; 
the sodium by difference. Should the mixed chlorides contain lithium 
chloride, that salt is removed previously to the estimation of the potas- 


sium, by washing with ether. 
C. H. P. 
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Action of Sodium Sulphide on Silver Nitrate. By Vipavu 
(J. Pharm. Chim. [4], xxi, 473—475). 


Ir to any given quantity of standard solution of silver nitrate, such a 
quantity of potassium cyanide be added as will exactly redissolve the 
silver cyanide at first formed, and to that liquid standard solution of 
sodium sulphide be added, it will be found that the theoretically 
equivalent quantity of this reagent will not be sufficient for the com- 
plete precipitation of the silver, and that if a slight excess of the sul- 
phide be added, and the solution filtered, the filtrate, although per- 
fectly limpid, will, to a test-paper prepared with sodium nitroprusside, 
indicate the presence of free sodium sulphide; and will also, on the 
addition of more sulphide, show the presence of silver by the occur- 
rence of a black precipitate of silver sulphide. 

A considerable excess of the sodium sulphide is necessary to com- 
pletely precipitate all the silver. A possible explanation is that the 
silver sulphide is slightly soluble in potassium cyanide; and that the 
excess of sulphide is requisite to cause the disturbance of that equilib- 
rium. 


O. BF 


Determination of Iodine in Cuprous Iodide. By U.ex 
(Arch. Pharm. [3], v, 524—527). 


THE cuprous iodide obtained by precipitation from the mother-liquor 
of Chili saltpetre is generally valued by estimation of the iodine only. 
The objection to the ordinary method of distilling with ferric chloride is 
that the vapour of the iodine is generally carried back into the retort. 
The following alteration is recommended. Cuprous iodide is boiled 
with ferric chloride in a test-tube about 10 cm. long and 24 cm. broad, 
into the bottom of which is sealed a narrow tube, while the top is 
drawn out to a narrow neck, which is connected with an absorption 
apparatus filled with potassium iodide. Whilst the test-tube is being 
boiled so as to drive off the iodine, air is drawn through the whole 
apparatus, the iodine being absorbed by the potassium iodide. The 
iodine thus freed and collected is titrated by sodium thiosulphate. 

But as errors can also arise from the above method, it is re- 
commended that 0°8 grm. powdered zinc be made into a paste with 
water, then 0°5 grm. cuprous iodide added, and more water: me- 
tallic copper is thereby precipitated, and the iodine remains com- 
bined with the zinc: this is then filtered off, a few drops of potassium 
chromate, and a titrated solution of silver nitrate added, until the 
yellow precipitate begins to be reddish. The iodine is calculated from 
the silver solution added, subtracting 0°1. c.c. for the silver chromate 
formed. The cuprous iodide should be well washed before titrating, 
as it may contain sodium chloride. 


RB. W. ®. 
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Determination of Antimony. By E. H. BarrLey 
(Dingl. polyt. Jr., eexviii, 270). 


Tue following plan is proposed for the determination of antimony in 
type-metal. The alloy is completely dissolved in nitric acid, and the 
excess of nitric acid neutralised with ammonia. The solution is then 
digested with a considerable excess of yellow sulphide of ammonium, 
until the precipitated antimony again dissolves. The precipitate is 
filtered off, and the solution digested with hydrochloric acid until all 
the sulphuretted hydrogen is expelled. The precipitate is then turned 
out as completely as possible into a beaker. The filter-paper is then 
replaced in the funnel, the bottom of the paper perforated, and the 
filter rinsed carefully, first with bromine and afterwards once or twice 
with water. The bromine and the washings are allowed to flow on to 
the precipitate in the beaker. 

This operation is usually sufficient to separate the precipitate from 
the filter, but to avoid all chance of loss, it is better to place the filter- 
paper in an evaporating basin, and digest it with water until the 
colour of the bromine completely disappears. The washings are then 
evaporated to a small bulk, and introduced into a large porcelain 
capsule. Nitric acid is added in excess, and the liquid evaporated to 
dryness, and heated with a crystal of ammonium nitrate to destroy 
organic matter. 

_The contents of the beaker are then warmed with a little nitric 
acid free from chlorine, until the antimonic acid becomes quite white. 
Finally, the contents of the beaker are added to the porcelain capsule, 
the whole evaporated to dryness, ignited, and weighed as Sb,Q,. 

H. H. B. &. 


Separation of Tin from Antimony and Arsenic. 
By CLremens WINKLER (Zeitschr. Anal. Chem., xiv, 156—165). 


As all the methods proposed up to the present time for the separation 
of tin from antimony and arsenic are either too complicated or in- 
accurate, the author endeavoured to find a simple process which 
could be rapidly carried out. For this purpose he prepared solutions 
of known strength by dissolving weighed amounts of pure tin and 
antimony in a mixture of 4 parts by weight of hydrochloric acid and 5 
parts by weight of nitric acid, adding to the mixed acids a quantity of 
tartaric acid, which serves to prevent the separation of insoluble 
antimony compounds. By proceeding in this way perfectly colour- 
less solutions were obtained, which could be diluted to any extent 
with cold water without becoming turbid. Portions of these solutions 
were taken and mixed, and various precipitants added to them; in 
every case the tin being precipitated as SnQ,, and the antimony re- 
maining in solution. 

_ 1. Sulphuric Acid as Precipitant.—By boiling with sulphuric acid the 
tin was completely precipitated from the mixed solutions, but the 
amount found was always too high, owing to antimony being mechani- 
cally carried down with the SnO,. The filtration of the precipitate 
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was found almost impossible, owing to its slimy consistency and its 
tendency to stop up the pores of the filter-paper, so this method of 
precipitation was abandoned. 

2. Phosphoric Acid as Precipitant.—Was useless for the same reasons 
as those given for sulphuric acid. 

3. Ammonia.—Gave a precipitate, which was slimy and could not be 
filtered. 

4. Ammonium Carbonate-—Also gave a slimy precipitate; the 
author therefore decided upon obtaining the precipitate of SnO. 
simultaneously with another precipitate of a more granular nature, 
which would thus enclose it and cause the filtration to take place with 
ease. The process was as follows. A sufficient quantity of a solution 
of calcium chloride of known strength (say 100 grms. CaCO; dissolved 
in hydrochloric acid, the excess of acid neutralised by ammonia, and 
the whole made up to 1 litre) was added to the mixed tin and anti- 
mony solutions, well stirred, and then a slight excess of ammonium 
carbonate added. On boiling this solution and precipitate, the latter 
assumes a granular arragonitic form, and settles down rapidly, the 
stannic oxide being completely enclosed by the calcium carbonate. The 
supernatant liquid is poured off, and the precipitate washed by de- 
cantation and by successive boilings with water; it is then brought 
upon a filter, dried, ignited strongly in a porcelain crucible, and then 
thrown into a beaker and treated with dilute nitric acid. All the 
calcium oxide dissolves, and stannic oxide remains behind, which is 
then collected upon a filter, dried, ignited and weighed. The results 
of this process were a trifle too high, owing to a small quantity of 
antimony being present in the precipitate. On redissolving the first 
precipitate of stannic oxide obtained, and repeating the process of pre- 
cipitation and washing, too low results. were obtained, no antimony 
being present in the stannic oxide precipitate, and probably some 
stannic oxide was dissolved in the process of washing. 

5. Sodium Carbonate and Potassium Carbonate as Precipitants.— 
Gave similar results to those obtained by using ammonium carbonate. 

6. Potassium Cyanide as Precipitant.—To the mixed antimony and 
tin solutions containing a large excess of calcium chloride, a solution 
of potassium cyanide is added, then potassium carbonate sufficient to 
precipitate the calcium carbonate ; the whole boiled, and the precipi- 
tate (to be perfectly accurate) redissolved and reprecipitated and 
treated as described under No. 4. The results of this modification 
are very accurate, and leave nothing to be desired, as will be seen from 
the following experiments :— 

a@ = first precipitation. 

b = second precipitation. 


Taken. Found. 


Sb. Sn. Sn. 
a. 01138 grm. 0°1002 grm. 0°1041 grm. 
b. 01138 _,, 0°1002 _,, 0°1022 _,, 


The stannic oxide was now found to be entirely free from antimony. 
A mixture of arsenic and tin solutions gave the following results after 
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being treated with potassium cyanide, calcium chloride, and potassium 
carbonate. 
Taken. Found. 


As. Sn. Sn. 


0°0274 grm. 0°0401 grm. 00385 grin. 
01370 ,, 00401 ,, 00399 _,, 


A mixture of arsenic, antimony and tin solutions gave— 


Taken. Found. 
- Sm 


As. Sb. Sn. Sn. 
0°1370 grm. 0°0455 grm. 00401 grm. 0:0402 grm. 
0°0274 ,, 0°2275_ ,, 00401 _ ,, 0:0398 ,, 


When sulphides of arsenic, antimony and tin have to be treated, the 
process is as follows. 

Dissolve the sulphides in dilute caustic potash solution on the filter 
paper, add tartaric acid, pass chlorine through the solution, neutralise 
with hydrochloric acid, dilute to about 300 to 400 c.c., and proceed as 
in5and4. The filtrate from the stannic oxide and calcium carbonate 
precipitate contains all the antimony and arsenic which can be sepa- 
rated in the usual way. 

C. A. B. 


A New Test for Gold. By Seratus Kern 
(Chem. News, xxxii, 171). 


** Tue gold of the sample under analysis is first separated from foreign 
metals.”’ After converting it into sodio-auric chloride, the addition of 
an alkaline sulphocyanate reveals gold by an orange turbidity or pre- 
cipitate, which disappears on heating. <% 


Determination of Manganese in Spiegeleisen. 
By W. GatsraitH (Chem. News, xxxii, 47). 


One gram is dissolved in nitric acid in a small round-bottomed flask, 
the solution is evaporated to dryness, and the residue is heated for 10 
minutes at a cherry red heat. A weighed quantity of ferrous sulphate 
(or ferrous-ammonium sulphate) is added with a little hydrochloric 
acid, the liquid is heated, and the unoxidised iron is estimated by 


means of potassium bichromate. 
M. M. P. M. 


Estimation of Manganese in Iron and Steel. By S. Petrrs 
(Chem. News, xxxii, 35). 


0°1 gram of the sample is dissolved by boiling with 3 or 4c.c. of nitric 
acid: excess of PbO, is added, the liquid is filtered through asbestos, 
and the depth of colour of the solution compared with that of a 
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permanganate solution, 1 c.c. of which = 000001 gram of man- 
ganese. 


M. M. P. M. 


Estimation of Small Quantities of Lead and Copper. 
By M. M. P. Muir (Chem. News, xxxiii, 11). 


TuE method is that described by Wanklyn: it depends on the depth 
of colour produced by the addition of sulphuretted hydrogen in dilute 
solution of lead and copper salts. 1 c.c. of the standard used = 0°1 
mgm. copper or lead respectively. With 50 c.c. of liquid, quantities 
of copper varying from 0°5 to 20°0 mgms. per litre: and of lead 
varying from 1-0 to 10°0 mgrms. per litre may be accurately esti- 
mated. 
M. M. P. M. 


On a Colorimetric Method for determining small quantities 
of Copper. By T. CarneLuey (Chem. News, xxxii, 308). 


THE method is based upon the formation of a reddish-brown colour by 
the addition of potassium ferrocyanide to very dilute copper solution. 
The depth of colour is compared with that produced in a volume of 
distilled water equal to that of the liquid under examination, and con- 
taining a known guantity of copper in solution. The standard copper 
solution used is of such a strength that 1 c.c. = 0:1 mgrm. copper. 
The solution of potassium ferrocyanide contains 1 part of the salt in 
25 parts of water. The estimation is carried out with neutral liquids 
containing a considerable quantity of ammonium nitrate, the presence 
of which considerably increases the delicacy of the reaction. 1 part 
of copper may be estimated in 2,500,000 parts of water. 
M. M. P. M. 


Pyrometric Examination of two Artificial Kaolins compared 
with Natural Kaolin. By Kart Biscuor (Dingl. polyt. J., 
eexvi, 354—360). 


THIS investigation was undertaken to ascertain whether an artificial 
kaolin could be fused to an enamel. Analyses of the natural kaolins 
have already been given (Dingl. polyt. J., excvi, 450); one was from 
Zettlitz and the other from Saarau. The following table contrasts the 
qualities of the natural and artificial china clays :— 


Zettlitz. 


Natural. Artificial. 

Not vitrified; resembles por- Made with precipitated silica. 
celain ; with small pores scattered Slightly vitrified. Resembles por- 
over the surface. Colour grey on celain, with distinct pores. Ex- 
the exterior, white in the interior. terior dark grey, interior light 

grey. 
Made partly with powdered 
rock crystal. Vitrification not 
visible, except with a lens. 
Colour light grey. 
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Saarau. 
Natural. Artificial. 


Form retained; vitrified. On Fused to a glass. Fracture ex- 
breaking, pores are visible. Ex- hibited a porous surface. Exterior 
terior grey, interior white. dark grey, interior light grey. 


The same description applies to the artificial kaolin made partly 
with rock-crystal. 
W. R. 


Study of the Composition of some Italian Minerals and 
Rocks. By A. Cossa (Gazzetta Chimica Italiana, v, 372— 


381). 


1. On the methods employed for the Analyses of Rocks.—The chemical 
analyses of rocks, as ordinarily made for geological purposes, is 
limited to ascertaining their composition, that is in determining the 
relative proportion of the principal components, whence it happens 
that rocks which are different, regarded mineralogically, may seem 
identical if we consider their centesimal composition merely. More- 
over, the accurate separation and determination of the ferrous and 
ferric oxides is often a matter of considerable difficulty in silici- 
ous minerals, and yet it is indispensable in judging of the mineralo- 
gical nature of a rock, or of the degree of weathering it has under- 
one. 

The following is a brief account of the analytical methods which 
the authcr has adopted as being most advantageous. In order to 
decompose the silicious compounds insoluble in acids, instead of em- 
ploying hydrofluoric acid, he has adopted the methods of Deville and 
of Smith with some slight modifications. The finely pulverised rock is 
calcined, with rather more than one-third of its weight of pure cal- 
cium carbonate, so as to expel water and carbonic anhydride. The 
product is dissolved in dilute nitric (sp. gr. 1:25), evaporated to dry- 
ness and heated for some time to 250°. The residue is then boiled 
with a solution of ammonium nitrate to which a few drops of ammonia 
have been added. The lime, magnesia, and the alkalis pass into solu- 
tion, whilst the insoluble residue contains the other ingredients; this 
is then digested with nitric acid at a temperature of 60°, which leaves 
the silica and dissolves the iron and alumina. The silica is fused with 
potassium bisulphate to separate any titanic acid that may be present, 
and the nitric acid solution containing the iron and alumina is pre- 
cipitated, and the precipitate also fused with potassium bisulphate. 
The latter product is dissolved in water, and the iron precipitated by 
potassium hydrate in excess; finally, the iron is redissolved in nitric 
acid and reprecipitated by ammonia. 

The ammoniacal solution containing the lime, magnesia, and alkalis 
is diluted and precipitated with ammonium oxalate, the calcium oxalate 
redissolved and reprecipitated to remove all traces of magnesia, and 
then weighed as calcium oxide; this corresponds in weight with the 
sum of the lime in the mineral and that added as pure carbonate. 
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The magnesia is separated from the solution by evaporation and igni- 
tion, and the alkalis are determined in the usual way. As, however, it 
is difficult to convert the alkaline nitrates entirely into chlorides, the 
author prefers determining them separately by Smith’s method of 
heating the finely powdered rock with ammonium chloride and cal- 
cium carbonate (Chem. News, xxiii, 222 and 234). He did not find 
that Rivier’s method of fusion with barium hydrate gave good 
results. 

In order to determine the ferrous oxide, the author employed a 
solution of potassium permanganate; the mineral having been de- 
composed by fusion with borax in an atmosphere of inert gas, or by 
heating it with concentrated sulphuric to 200° in a closed tube as 
proposed by Mitscherlich. 

The determination of the small quantities of phosphoric acid usually 
present in rocks is of great importance from an agricultural point of 
view, recent analyses having shown that almost all the crystalline 
rocks contain tricalcic phosphate under the form of apatite. A list of 
31 analyses is appended, giving the amount of phosphoric in 17 dif- 
ferent species of rock ; it rarely exceeds 1 per cent. The author in his 
analyses employs 8 grams of the rock. In determining the titanic 
acid the mineral is fused with successive portions of potassium bisul- 
phate until entirely decomposed, and the aqueous solutions are then 
boiled until the whole of the titanic acid is precipitated. In order to 
free it from ferric oxide, it should be again fused with the bisulphate, 
the aqueous solution saturated with sulphurous anhydride to reduce 
the ferric oxide to the ferrous state, and the titanic acid again pre- 
cipitated by boiling. 

The author tests for rubidium and cesium spectroscopically, taking 
advantage of the comparative insolubility of the platinochlorides or 
the phosphomolybdates. 

A microscopic examination of rocks in thin sections is also of the 
highest importance, as it materially assists the chemist in ascertaining 
the minerals of which a rock is composed. If this method had always 
been pursued, the presence of tricalcic. phosphate as apatite, for ex- 
ample, would not have been overlooked as it was. 

Another important point is to observe the decomposing action of 
various reagents on rocks. For this purpose the author employs water 
at the ordinary temperature and at 100°; water saturated with car- 
bonic anhydride ; ammoniacal solations with a solution of calcium or 
magnesium sulphate, &c. For instance, a solution of calcium sul- 
phate exerts a solvent action on the alkaline silicates in rocks, so that 
gypsum would tend to increase the fertility of certain soils. It is pos- 
sible also that it may account for the presence of potassium, sodium, 
and lithium in certain mineral waters. This appears to be the case 
with the sulphurous spring at Arta in Carnia, containing lithia in 
large quantity, and in the neighbourhood of which there exist beds of 
gypsum interspersed with mica. This mica, when submitted to 
analysis, showed the presence of silicate of lithia. sana 
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Detection of Arsenic in cases of Poisoning. By J. A. Kaiser 
(Zeitschr. Anal. Chem., xiv, 250—281). 


THE author employs a modification of Schneider and Fyfe’s method, 
which consists in boiling the substance to be examined with strong 
hydrochloric acid or with sulphuric acid and sodium chloride, whereby 
the arsenic is converted into chloride, which distils over. He intro- 
duces the suspected substance into a large flask, adds thereto a suffi- 
cient quantity of strong sulphuric acid diluted with about one-third of 
its weight of water to render the mixture fluid, and allows the whole 
to stand for at least 12 hours, in which time animal organs become 
completely disintegrated. A quantity of fused sodium chloride is then 
added in large fragments. The flask is connected with a second 
smaller flask in which is placed a crystal or two of potassium chlo- 
rate, and this ayain is connected with an absorption-bulb containing 
water. The contents of the large flask are now gently heated by 
means of a gas flame, the heating being continued till sodium chlo- 
ride can no longer be seen in the flask. When the operation is 
properly conducted, the greater part of the arsenic is subsequently 
found as arsenic acid in the absorption-bulb, the distilled chloride 
having been oxidised by the chlorine evolved by the potassium chlo- 
rate. The distillate is examined by the usual methods (Marsh’s test, 
hydrogen, sulphide, &c.). Minute details are given of all the opera- 
tions involved. The author insists upon the necessity of testing the 
reagents employed, by a blank experiment with the same quantities of 
materials as are used in the actual examination. 


J. R. 


On a Ready Means of Detecting Arsenical Compounds. 
By Epmunp Davy (Chem. News, xxxiii, 58—63). 


THE author recommends a modification of Marsh’s process consisting 
in the use of sodium amalgam instead of zinc and sulphuric acid, both 
of which are liable to be contaminated with arsenic. Sodium, on the 
other hand, has never been found to contain arsenic, and mercury only 
very rarely ; but should it exist in that metal, it can be easily removed 
by digesting the mercury in dilute nitric acid and afterwards well 
washing it with water. 

One part by weight of sodium to 8 or 10 parts of mercury forms a 
very good amalgam. The mercury is in the first place heated in a 
test-tube and the sodium gradually added in small portions; the 
metals readily combine, forming an alloy liquid whilst hot, but hard 
and brittle when cold. 

The author uses this amalgam by placing the suspected solution or 
solid substance along with a little water in a test-tube, then adding a 
small piece of the amalgam, about the size of a grain of wheat, and 
quickly covering it with a piece of white filtering paper or the lid of a 
porcelain crucible moistened with a dilute solution of silver nitrate 
slightly acidified with nitric acid. If arsenic is present, a dull black 
or deep brown stain on the paper or porcelain will be developed on 
the moistened part, owing to the silver being reduced to the metallic 
state by the arseniuretted hydrogen. 
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The solution may be made by dissolving 20 grains of nitrate of 
silver in an ounce of distilled water acidulated with two drops of 
strong nitric acid. 

It is advisable to place between the moistened paper or lid and the 
tube a small disc of bibulous paper, to prevent any particles of the 
liquid producing minute black spots and thus interfering with the 
results. 

zcsoth part of a grain of arsenious acid in 1 c.c. of distilled water 
gives a very decided effect in a few moments, but much smaller 
quantities may be detected: e.g., the rggoaath or even the yg5h555th 
part of a grain in 1 ec.c. This method is applicable, not only to 
arsenic as arsenious acid, but also to other compounds of arsenic 
soluble or insoluble in water, e.g., orpiment and realgar, the alkaline 
arsenates, and even the metal itself, if in powder. Organic matter 
interferes but very little with this method. 

Antimony, as in Marsh’s process, will produce with the sodium 
amalgam results similar to those of arsenic; this, when brought into 
contact with the nitrate of silver, forms a black antimonide of that 
metal. Fleitmann, however, pointed out that antimoniuretted hydro- 
gen is not evolved from strongly alkaline solutions, and as in this case 
the action of the sodium amalgam is to render the mixture quickly 
alkaline, only a very small quantity of antimony present will be 
evolved, and by previously rendering the mixture strongly alkaline, 
the evolution of that gas may be almost entirely prevented 

It may be occasionally necessary to determine whether the stains 
on the paper moistened with the silver solution are due to arsenic or 
antimony. It is then best to digest the paper-stain in sulphide of 
ammonium, the metal present being converted into a sulphide and 
dissolving in the excess of the alkaline salt, leaving the silver sulphide 
undissolved ; the alkaline solution when evaporated will, in the case 
of arsenic, leave a bright yellow residue almost insoluble in hydro- 
chloric acid, whereas in the case of antimony an orange residue will 
remain, soluble in that acid. 

_Dr. Russell observes that hydrogen alone is capable of reducing 
silver solutions to the metallic state, but acknowledges that this action 
is exceedingly slow. Pellet, on the other hand, maintains that pure 
hydrogen, when passed through solutions of soda and nitrate of silver, 
has no action at the ordinary temperature, but he states that the silver 
salt which has been fused possesses an alkaline reaction in solution, 
and hydrogen thus produces a slight precipitate, which can be pre- 
vented by adding a drop or two of nitric acid. 

Davy, however, found in his experiments only the faintest possible 
effect of the reducing action of pure hydrogen in solutions of caustic 
soda and nitrate of silver. 

Finally the author mentions, that where paper is used with the 
silver solution, we must not forget that the silver alone will after 
some time blacken the paper, especially if exposed to light, but this 
gradual change is very unlike the quick effect produced by arseniuret- 
ted or antimoniuretted hydrogen. 


D. B. 


882 
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Estimation of Arsenic as Magnesium-ammonium Arsenate 
and as Magnesium Pyro-Arsenate. By R. W. Emerson 
Mactivor (Chem. News, xxxii, 283).. 


In making some accurate determinations of arsenic, the author found 
that Levol’s method gave low results. The following is the process he 
used :—After separating the arsenic from other metals and obtaining 
the former as arsenic acid, it is converted by ammonia into ammonium 
arsenate. Magnesium sulphate containing sufficient ammonium chloride 
to prevent the precipitation of magnesium hydrate is next added and 
the mixture left for twelve hours. The MgNH,AsO, + 6H,0 is col- 
lected on a tarred filter, washed with dilute ammonia, dried at 105°— 
110° until constant in weight, and weighed as 2MgNH,AsO, + H,0. 

Fresenius, Field, Wittstein, and Puller consider this method trust- 
worthy, whereas Rammelsberg, Parnell, and the author regard it as 
giving only approximate results. The author mostly finding the results 
too low, made a number of experiments on the effect of different tem- 
peratures on the salt. He obtained the arsenate by rendering a solu- 
tion of pure arsenic acid strongly alkaline with ammonia and then 
adding carefully prepared magnesia mixture. The precipitate was 
washed with cold water, partially dried between paper, and finally 
thoroughly desiccated over oil of vitriol. Obtained :— 

8°25 
25°82; MgNH,(As0,) + 6H,0 requires 
1 


It is evident, therefore, that the salt after drying over ordinary oil 
of vitriol has this composition. 

15015 grams was now maintained at 105°—110° until constant in 
weight. Total loss = °5832 grams = 38°84 per cent. 

13050 grams dried at 105°—107° lost 4943 gram = 37°88 per cent. 

14550 grams dried at 100° lost ‘5439 gram = 37°38 per cent. 

1:0820 grams heated at 95° for twenty hours lost ‘3682 gram = 
3405 per cent. 

Assuming 2MgNH,As0, + 6H;0 to lose 11 molecules of water at 
105°—110°, the total theoretical loss would be 34°25 per cent.—a num- 
ber much below that actually found; if we again assume with Field 
that the salt loses the whole of its six molecules, the percentage rises to 
37°37 per cent.—a number much lower than the loss found at 105°— 
110°, but agreeing with that found at 100°. The result of the author’s 
experiments, that ammonia is expelled from the arsenate even below 
100°, does not corroborate Field’s view. A weighed quantity of the 
arsenate was placed in a tube, connected at one end with a U-tube 
containing dilute hydrochloric acid. By means of an aspirator a slow 
current of air was passed through the tubes. The tube with the 
arsenate was heated to 105°—110° for two hours, the contents in the 
U-tube transferred to a porcelain basin, and the ammonium chloride 
estimated with platinum tetrachloride. 2°0514 grams MgNH,AsO, + 
6H,O gave 1:0464 grams Pt. = ‘0903 NH; = 4°4 per cent., showing 
that Levol’s method can ouly give approximate results. 
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Rose’s method of determining arsenic as magnesium pyro-arsenate is 
upheld by Levol, Rammelsberg, Thorpe, Puller, and Wittstein, and 
condemned by Fresenius and Parnell. The author also fully confirms 
the excellence of this process which briefly described is the following :— 
The double arsenate is dried at 120°, put into a porcelain crucible, 
heated to 140°, afterwards to 180°, then over a Bunsen burner, and 
finally over the blowpipe. 


D. B. 


On the Detection of Phosphorus in Chemico-legal Examina- 
tions. By Max Bucuyer (Zeitschr. Anal. Chem., xiv, 165). 


To prevent the violent bumping by the distillation of pulpy masses in 
Mitscherlich’s apparatus, the author passes steam from a Papin’s digester 
into the flask containing the substance to be distilled, and finishes the 
distillation on a sand-bath without any difficulty, continuing, however, 
to pass steam through until every trace of phosphorus is carried over 
into the receiver, either as phosphorus or as phosphorous acid. In one 
estimation of the amount of phosphorus contained in a suspected sample 
of milk, the steam was passed through the milk for eleven hours and 
23 litres of distillate obtained. By this process the volume of liquid in 
the flask can always be kept constant by simply regulating the amount 
of steam passing into it. As a precaution the air in the apparatus must 
of course be displaced by carbonic acid before commencing the distilla- 


tion. 
C. A. B. 


Estimation of Organic Matter in Animal Charcoal by Per- 
manganate Solution. By W. Tuorn (Dingl. polyt. J., ccxvi, 
268). 


Bone charcoal, in contact with sugar-juice, extracts therefrom a 
number of inorganic and organic substances, which must be totally 
removed when the charcoal is to be revivified. This is accomplished 
in most sugar-works by treatment with dilute hydrochloric acid, 
fermentation, washing, boiling out with water, dilute caustic soda 
solution, evaporating, and igniting. 

In order to control the process of revivifying, two examinations of 
the charcoal are made for calcium carbonate, the first in order to dis- 
cover the amount of hydrochloric acid required to be added, the other 
for the revivifying. The estimation of the organic matter which the 
charcoal still contains after the revivifying, does not appear to be 
determined in the sugar refineries. Kiibel and Woods assume in 
their estimation of organic matter in water, that 5 parts thereof are 
oxidised by 1 part of permanganate, according to which 1 c.c. of 
normal permanganate solution represents 0°158 gram of organic 
matter, The proportion of organic substances contained in the char- 
coal is very different, but all that are required here are comparative 
estimations., The author has experimented as follows :—50 grams of 
animal charcoal were boiled with about 25 c.c. of sodium hydrate 
solution of 1:4 sp. gr., and 200 c.c. of water, the supernatant yellow 
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liquid which contains the organic substances was poured into a beaker 
of two litres’ capacity, and the charcoal was well washed with water 
by repeatedly boiling and pouring off the washings into the beaker. 
This was continued till the wash-water had only a faintly alkaline re- 
action. The solution obtained was strongly acidified with sulphuric 
acid and titrated with permanganate solution. 

The following tabulated results are given by the author :— 


Water. 
Per cent. 
in the 
present. 
Per cent. 


Per cent. 
dry charcoal. 
Per cent. 

Of organic 
matters still 
Organic matter 
removed. 
Per cent. 
Diminution of the 
organic matter. 
Per cent. 


Organic matter 


* | Organic matters. 


From the filters 

After the acid, fermenta- 
tion, and twice wash- 
TE ccctcecccccece ce 

After washing......... 

After boiling with water, 
dilute soda (1 p. c. of 
NaOH), and evapora- 
IE cranisiniew we wegee'e 

After ignition......... 


Notes upon the Analysis of Animal Charcoal. 
By G. C. Stewart (Chem. News, xxxii, 276). 


Tue author believes that although Fresenius and Crookes have both 
recommended Scheibler’s volumetric process in estimating carbonic 
acid evolved from the carbonate of lime in charcoal, the gravimetric 
method gives the most accurate results. 4 to 5 grams of the charcoal 
are weighed out and placed in the receiver of a carbonic acid appa- 
ratus, and the carbonate is decomposed with dilute hydrochloric acid 
in the ordinary way. 

The author states that all charcoals contain a small proportion of 
ferrous sulphide, which, when acted upon by the acid, liberates sul- 
phuretted hydrogen; but he never found more than about half per 
cent. of the evolved gases to be sulphuretted hydrogen. To prevent 
the evolution of this gas, he proposes to add a few drops of mercuric 
chloride to the acid; the results will then be very satisfactory in the 
hands of an experienced worker. 

The free lime, amounting to 0°1 to 0°5 per cent. in bone-char, is best 
estimated gravimetrically by carbonating about 5 grams of the char- 
coal in a carbonic acid apparatus with ammonium carbonate, and 
afterwards decomposing with dilute acid as mentioned above. This 
is calculated to lime (CaQ) and reported as such. + 


ANALYTICAL CHEMISTRY. 


Chemical Valuation of Lignite and Coal. 
By G. C. Wirrstein (Arch. Pharm. [38], vi, 289—299). 


To determine whether the coal is a lignite or true coal, a pinch of the 
coal in powder is heated with 5 grams of potash-solution of 1°12 sp. gr. 
for some minutes. If the liquid remains colourless or faintly coloured, 
the substance under examination is lignite ; true coal imparts a dark- 
brown colour to the potash. Lignite, on distillation, yields acetic 
acid, while coal does not; and the former contains more sulphur than 
the latter, but these tests are not decisive, and the first-mentioned 
deserves the preference. 

The following four estimations must be made :— 

I, sulphur; IJ, water and ash; III, carbon and hydrogen; and IV, 
nitrogen. For the first estimation, 1 gram should be taken ; for the 
second, 10 grams; for the third, 0°5 gram; and for the fourth, 1 gram. 
These quantities should all be weighed off at once. 

The author also describes his methods of estimating the sulphur, 

carbon, hydrogen, nitrogen, and ash, which do not differ in any essen- 


tial particular from those in general use. 
W. R. 


The Quantitative Determination of Essential Oils. 
By Orro Osse (Arch. Pharm. [3], vii, 104—124). 


Wiru the view of obtaining a method for the quantitative determi- 
nation of essential oils in presence of fatty and resinous bodies, Dra- 
gendorff made a considerable number of experiments on the loss by 
spontaneous evaporation of the essential oils. When the oils were 
pure, the percentage of oil lost by evaporation at 15° was found to vary 
very greatly with different oils, and to range from 4 per cent. per 
hour with oil of turpentine to 0°08 per cent. per hour with oil of 
cloves. - Solutions of these oils in the volatile petroleum spirit were 
next made with the view of determining the loss experienced during 
the spontaneous evaporation of the petroleum spirit. Under these 
conditions, the loss by evaporation was found to be very much greater, 
but whilst some oils, like the oils of turpentine, rosemary, citron, and 
cumin experienced a very considerable loss, others, like those of cloves 
and of copaiba, lost merely a trace. Mixture with fatty and resin- 
ous bodies, as cacao, butter, and colophonium, were found to affect 
seriously the loss of essential oil during evaporation, and on exposure 
to the air at fixed temperatures. 

These results obtained by Dragendorff suggested to the author a 
method by which the results obtained might be much improved. The 
ethereal oils were dissolved in carbon bisulphide, and the mixture 
evaporated in a watch-glass by a current of carefully dried air as long 
as any odour of the solvent was detectable. In this manner the loss 
by evaporation of the essential oil during the volatilisation of the 
solvent was reduced in most cases to a very small percentage, rising 
above 2 or 3 per cent. only in the cases of the oils of rosemary, citron, 
and turpentine. Further experiments were made with petroleum 
spirit, carbon bisulphide, and a mixture of the two, with entirely 
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analogous results. On these experiments is founded the method of 
determining the essential oils. 

The oil is dissolved in petroleum spirit distilling below 40°, and 
evaporated in a watch-glass in a current of carefully dried air until 
nearly every trace of petroleum spirit is removed. It is then allowed 
to evaporate spontaneously in the open air, and weighed at the end of 
every minute. When the loss in weight during one minute became 
constant, this loss is considered to represent the evaporation constant 
from which to correct the weight of oil obtained. This correction is 
effected by adding to the weight of the oil when the loss in weight 
became constant, the amount of the constant loss, multiplied by the 
number of minutes the oil has been previously allowed to evaporate in 
the open air. 

A considerable number of test experiments were made, with the fol- 
lowing results :— 


Taken. Found. 


Qil of turpentine.... 0°2770 gram 02750 gram 0°2670 gram 
Oil of citron 0°1268 0°1225 01275 ,, 
Oil of cinnamon.... 0°166 0°163 — 

» ..-- 0°0928 0°0930 0:0925__,, 
Oil of rosemary .... 0°1805 0°1750 —_ 

1. wee. 0°1365 0°1375 01325 _,, 
Oil of mint 0:070 C178 


The method has been applied to the determination of the per- 
centage of ethereal oils in the aromatic waters of pharmacy, and to 
determine the solubility of these ethereal oils in water. 

In presence of resinous or fatty substances, after determining by 
the method described, the total amount of the mixed ethereal oil and 
resinous or fatty bodies, the weight of these last can be found by 
heating the whole to 110° for one to two hours to drive off all the 
ethereal oil. By these means the following determinations were 
made :— 


Ethereal oil. Fatty and resinous bodies. 
Buchu leaves.... 1°75 per cent. 2°25 per cent. 
25°00 
4°50 
13°50 
1°75 


Adulteration of Essential Oil of Cloves. By E. JacquemiN 
(J. Pharm. Chim. [4], xxii, 100). 


EssEnTIAL oil of cloves is said to be sometimes adulterated with phenol. 
This may be detected by adding to a drop of the suspected oil one 
drop of aniline with 5 or 6 c.c. of water, and then pouring in a few 
drops of sodium hypochlorite. A fine blue persistent coloration 1s 
developed if phenol is present. (See the author’s process for detect- 
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ing minute quantities of aniline and nitrobenzene (J. Pharm. Chim. 
[4], xxi, 375). 
C. EL. P. 


Estimation of Olive-oil in Turkey-red Dyeing. By E. Kopp 
(Deut. Chem. Ges. Ber., viii, 979; Dingl. polyt. J., eexvii, 343). 


Since it has recently been proposed to ascertain the purity and effi- 
. ciency of olive-oil by its conversion into elaidin with nitrosulphuric 
acid, the author again mentions his very simple process used in 
Steiner’s factory in Church (Lancashire). 

Ten volumes of the oil to be tested are placed in a test-tube with 
1 vol. of common nitric acid, and the mixture treated with copper- 
wire. Nitric oxide is thereby produced, which forms nitrous acid 
with the nitric acid. As soon as much gas passes through the oil 
which floats on the top, acid and oil are intimately mixed with a glass 
rod. 

The mixture is then allowed to stand in the cold (12°—15°). The 
oil again separates from the acid, which is coloured blue from the for- 
mation of Cu(NO;)2; but after some time it solidifies. The elaidin 
formed is not only solid but also white. With mixtures of other oils, 
the crystallisation is more difficult, and the elaidin generally is of a 
soft form and yellow colour. 


D. B. 


On the Commercial Analysis of Sugar, and the Influence of 
Salts and Glucose on the Crystallisation of Sugar. By 
M. Durin (Compt. rend., Ixxxi, 621—624). 


Iv is commonly admitted that each unit per cent. of salts prevents 
the crystallisation of 4 to 5 per cent. of sugar, and that 1 per cent. of 
glucose similarly holds in solution 2 per cent. of sugar. The former 
part of this method of estimating the refined sugar obtainable from the 
raw sample is conveniently admissible in practice, though based on a 
theoretical error ; but the coefficient of deduction on account of glucose 
is decidedly exaggerated. 

It was found that the presence of salts, though sometimes augment- 
ing or diminishing the solubility of sugar in water, generally exerted 
but a feeble influence. As shown by Payen, chloride of potassium or 
sodium is more soluble in a solution of sugar than in pure water, and 
sugar is also slightly more soluble in a saline solution; but if, by suc- 
cessive concentrations, the mixture be made to crystallise, it will be 
seen that the sugar and chlorides ultimately crystallise simultaneously 
and completely, but that no definite compound is obtained. In one 
case, the analysis of the crystals gave numbers approaching those 
required to represent 3 molecules of sugar and 1 of chloride of sodium, 
but the author believes this to have been fortuitous ; nevertheless, at 
the commencement of the crystallisation, large tabular crystals are 
formed on the surface of the syrup, which possibly constitute the 
compound studied by Violette. Nitrate of potassium also crystallises 
simultaneously with sugar, and slightly diminishes its sclubility. Sul- 
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phate of potassium and sugar are less soluble together than sepa- 
rately. 

Chloride of calcium added in small quantities to a cold saturated 
solution of sugar determines the crystallisation of a portion of the 
latter ; but in large quantities, it renders the solution viscous and un- 
crystallisable. Similarly with carbonate of potassium and other deli- 
quescent salts. It is to these, and to the organic matters in the beet 
and cane syrups, that the production of molasses is due; but as the 
organic matters are proportional to the salts, and are themselves diffi- 
cult to estimate, the quantity of salts may be used as a proportional 
index. 

Contrary to the general belief, it was found that glucose does not 
prevent: the crystallisation of sugar, but often partly replaces it in 
solution. When, however, the quantity of glucose slightly exceeds 
that of the sugar, the influence of the glucose on the physical state of 
the solution is such that crystallisation is suspended. In these cases, 
the effect of the glucose can be measured by the coefficient 0°7, but 
may be neglected when it is present in smaller quantity than the 
sugar. M. L. 


The Determination of Glucose and Dextrin in Fermented 
Liquids, and on the Influence of Albuminoid Matters and 
the Products of their Alteration, on the Reduction of the 
Cupro-potassic Reagent. By J. Becuamp (J. Pharm. Chim. 


[4], xxi, 458—468). 


ALBUMINOUS substances, fresh or putrefied, in a solution contain- 
ing glucose or dextrin, interfere with the reduction of the cupro- 
potassic reagent. Instead of a precipitate forming, the liquid becomes 
more or less violet according to the quantity of the albuminoid sub- 
stances present: the careful addition of acetic acid then causes the 
precipitation of the cuprous oxide by separating the albumin. 

Putrefied albumin alone does not cause the reduction of the reagent, 
but produces a peculiar fluorescence, the liquid appearing violet-blue 
- by transmitted light, and red when viewed on a black ground. 

The addition of acetic acid in this case separates pure white albumin 
quite free from the yellow or red colour of the cuprous oxide. 

Twelve experiments are mentioned where aqueous extracts, fresh 
and also in a state of putrefaction, of the liver, pancreas, spleen, &c., 
of a dog, and fresh and putrefied white of egg, were mixed with specific 
quantities of glucose, and then treated direct with the cupro-potassic 
reagent for the determination of the glucose, which show that the 
albuminous matters mask the reducing powers of the dextrins to a 
greater extent than that of glucose, and that this effect is still more 
marked with the putrefied albumin than with the fresh. For instance, 
0°47 grm. of white of egg will mask the action of 0:1 grm. glucose in 
100 c.c. of water, whereas 0-047 grm. of putrefied albumin is sufficient 
to hide the reducing power of 1 grm. of dextrin; 0°22 grm. fresh 
albumin from muscle hides the reducing action of 0°1 grm. glucose, 
while 0°096 grm. is sufficient if the albumin from the same source is 
in a state of putrefaction. 

C. H. P. 


ANALYTICAL OHEMISTRY. 763 


Analysis of Tell-tale Sugar Liquor from the &es of two 
Vacuum Sugar-pans. By G.C.Srewakrt, F.C.S. (Chem. News. 
Xxxili, 5). 

ALL vacuum sugar-pans are furnished with safes for catching any 

sugar liquor, &c., that might be lost during the evaporation process in 

sugar refining. 

The composition of the solutions of these safes differs according to 
a great variety of circumstances. If, for example, the pan is low set 
and very short in the swan’s neck, it is very probable that the liquor 
drawn from the safe of such a pan will, when analysed, be much 
richer in sugar and other organic matter than from a pan high set and 
very lofty in the neck. 

In sugar-boiling it not unfrequently happeus that when ‘too much 
‘salt water” is used for condensing, this excess finds its exit by more 
roads than down the terricellian tube, and in such cases the liquors 
from the safes will on analysis be almost salt water. By daily exa- 
mining these tell-tale sugar liquors the chemist in charge of the 
refinery can easily form an idea as to how the pans have been worked 
by the men. 

The following two analyses show the extent to which the composi- 
tion of the safe-liquors may be affected by form and setting of the 
apparatus :— 

100 pts. by weight contain :— 

No. 1. No. 2. 
Per cent. Per cent. 

Crystallisable sugar 4°80 11°43 
Fruit sugar iexve | ae 4°52 
Extractive organic matter .. 1°76 1°54 
Insoluble matter 0°56 0:08 
Soluble salts 2°57 0-90 
0°26 0°45 

0°21 0:05 

Water 81:03 


100-00 


No. 1.—This liquor is from the safe of a modern pan recently con- 
structed, high in the neck, and of artistic mechanical design. 
_ No. 2.—Is the same liquor from the safe of an old fashioned pan, 
low set, and short in the neck. 


D. B. 


Milk Analysis. By Kiineuer (Dingl. Polyt. J., ecxvii, 342). 


Aut the methods used for testing milk have the deficiency, that they 
consider only one essential ingredient, it may be casein, fat (butter), 
or milk sugar. The only correct and scientific method would be a 
quantitative determination, which, however, would not be practical, as 
it requires much time. The quality of milk can easily be determined 
by its specific gravity, as this depends upon the casein, fat, milk sugar, 
and salts. The author recommends Quévenne’s method, which is based 
on the density of skimmed and unskimmed milk, and the particulars 
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of which may be found in Miiller’s pamphlet (Anl. zur Priifung der 
Kuhmilch, 3rd edit., Bern, 1871). Besides this method, which deter- 
mines the amount of cream, the author gives a process for determining 
the fat (Vogel’s optic method, 1863, 167, 62, 168, 226, and 1869, 193, 
396), and although the results are higher than those obtained by the 
quantitative method, they may be used as a check upon the density. 
The author found by comparative tests of good milk that even ;; 
additional water could be detected. By using both these methods 
the errors arising from the use of the areometer are obviated. As to 
the time required, the author remarks that glaring cases of adultera- 
tion (skimming of the milk and adding water) can at once be found 
out. In doubtful cases it is necessary to ascertain the amount of 
cream and the density. This operation requires 12 hours, but it 
places chemists in a position for making a decisive statement in 
court. 


D. B. 


Rapid Mode of Detecting the Adulteration of Butter with 
other Fats. By J. W. Garznousse (Chem. News, xxxii, 297). 


Tue following comparative method is based on the insolubility of 
potassium stearate in alkaline solutions, when the stearate has been 
produced at high temperatures. 

Before applying the test it is essential to remove all curd, butter- 
milk, and salt by washing with hot water or dissolving in ether. 
20 grains of the butter are placed in a large test-tube one-third full 
with water, boiled thoroughly, and allowed to stand till the fat sepa- 
rates. The fat is either dissolved in ether and, after evaporation, 
saponified, or the lower layer of the liquid is drawn off by a pipette as 
follows:—A thin glass tube is drawn out to a fairly fine point, and 
bent at the top to an obtuse angle. Whilst the butter is still liquid 
this nozzle is inserted into the bottom of the test-tube, placing the 
finger over the upper end, to prevent any liquid from getting in, till 
it reaches the bottom When fairly cold, the liquid may be withdrawn 
by a pipette attached to the tube. This process can be repeated till 
the washings are free from chlorides. 

The saponification is effected by heating the purified butter with 
from 3—+} its own weight of pure solid potassium hydrate (purified by 
alcohol) to a temperature above 420° F., applying the heat gently at 
first, and when the frothing ceases, heating it more strongly, till no 
further appareut action occurs. The ultimate temperature during 
saponification must be kept above 400° for some minutes, otherwise 
the stearate formed will be soluble instead of insoluble in the alkaline 
solution. 

If the butter is pure the colour of the residue will be at the utmost 
light yellow, but should the butter be adulterated to any extent it may 
be almost black. Too much reliance must not, however, be placed on 
the colour. 

After allowing the tube and its contents to cool, the mass is boiled 
with successive portions of distilled water till 6 oz. (or 200 c.c.) alto- 
gether have keen used. If the butter is pure, a portion of this solu- 
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tion poured into a test-tube will present only a faint opalescence ; if, 
on the other hand, the butter is impure, a decided opacity will be 
perceived, the degree depending on the amount of adulteration. 

The amount of adulteration in any sample is determined by first 
obtaining pure butter, and adding to separate portions of it known 
percentages of lard, &c. Each of these can be saponified as stated 
above; they are then corked up in tubes of equal diameter, and 
labelled with the percentage of lard they contain. On comparing 
them it will be seen that 2 per cent. of lard can be clearly indicated. 

When a butter is analysed, all that is wanted is to saponify, make 
up to the correct strength, and after cooling pour into a test-tube and 


compare with the specimen tubes. 
D. B. 


Testing Butter. By C. Bernpeck (Arch Pharm. [3], vii, 531). 


A SAMPLE of rancid butter appeared yellow in the inner and white in 
the outer part. The author supposes that free fatty acids in presence 
of water, air, and light, had bleached the colouring matter of the 


butter. 
M. M. P. M. 


Comparative Analyses of Gluten Biscuit and Certain Amyl- 
aceous Foods. By M. Boussineautt (Ann. Chim. Phys. [5], 
v, 114—128). 


WirH a view of comparing the dietetic value of various substitutes 
for bread recommended to diabetic patients, the following analyses 
were made :— 


Vegetable Nutriment :— 


Phosphates | | Nitrogen 
legumin, : nani | and _ Water. in a0 
| a . | Salts. | parts. 

| | } 

Round gluten biscuit.... | 
Split gluten biscuit ..... 
Macaroni gluten........ 
Gluten paste, barley .... 
MN ncech cn one aces me 


Gluten, 
albumin, | Starch, Fatty 


as 
iN 
© 


DOSDUASHASHDSHSE 


Noe 


— 
COrFnwnwoooosn rH Www 


BORD. oc ccseccccccces 
Baker’s bread.......... 
Rice 

White haricots......... 
Lentils 

BE ckisdesenveews 
er 


by bo bo 
WWAAwWWSHOCO 
DONWARSOGDWOHAL WOH AD 


WARKOANWAWRE WORD 
CONNWOFNFENFOOFD 
SAASARSASAAGGE 
CWORBR RRR Re bw wwsT 
SHODNERAIWASHRAE 
R2SSSRERRESESE 


WITS S HGR SHSGSN 


23 


* The vegetable nutriment was calculated from the nitrogen found in the food, 
supposing that gluten and its analogues contain 16 per cent. nitrogen. 


766 ABSTRACTS OF CHEMICAL PAPERS. 


Taking round gluten biscuit as a standard, the author compiles a 
table, in which the constituents of the foods analysed are calculated 
on to 40°2 of starch (7.e., 100 of gluten biscuit), from which it appears, 
for instance, that 73 grams of bread would not contain more starch 
than 100 of the biscuit recommended by Bourchardat, but that this 
amount of the latter would contain almost ten times as much albu- 
minoids as its equivalent of bread. The author points out, however, 
that, in determining the diet of a diabetic patient, the main difficulty 
is, not to increase the proportion of gluten or casein in the food of 
diabetic patients, but to diminish the amylaceous constituents. The 
exclusion of starch may be carried too far, and its diminution must 
be accompanied by an increase of fatty matters. The cause of the 
change of amylaceous matter and lactose into glucose does not neces- 
sarily cease with the absence of glucose in the urine, as, for instance, 
when no saccharifiable substances are supplied. 

The author gives a large number of analyses of the urine of patients 
after stuted rations and after fasts; and he finds that in no case does 
the glucose excreted in the urine represent all that the food was 
capable of supplying. 

In decolorising the urine for the polariscope, solid sub-acetate of 
lead was used. 

In the diet of diabetic patients, the alkali furnished by the vegetable 
food should be taken into consideration. The urine of herbivora is 
always alkaline, owing to the conversion into carbonates and bicar- 
bonates of the salts of organic acids in the vegetables. The alkaline, 
(chiefly potassic) carbonate thus formed is favourable to the combus- 
tion of glucose in the system. 

In connection with this subject the following determinations of 
potash (K,0) were made :— 


Cabbage.... ‘25 per cent. Chicory .... ‘17 per cent. 
Turnips.... ‘37 - Carrots .... ‘25 “ 
Beetroots .. ‘68 om Potatoes.... °82 a 
Spimach.... °45 ne 

M. L. 


The Detection of Adulterants in Food. By A Hitaer 
(Arch. Pharm. [3], vi, 510—512). 


Common Vinegar.—Many samples were analysed and found to contain 
only from 1—3 per cent. of acetic acid, instead of at least 3 per cent. 
Some samples were adulterated with as much as 1 per cent. of sul- 
phuric acid, the presence of which was made evident by the action of 
the concentrated vinegar on a piece of sugar. 

Milk.—The only adulterant was water, and in the 800 samples 
examined by the author the amount was found to vary from 20 per 
cent. to 40 per cent. The lactodensimeter of Quévenne, and the 
cremometer of Chevallier are recommended by the author for milk 
examinations. 

Peppers.—Were much adulterated, commonly with burnt ground 
acorns, potato-starch, and inorganic matter of various kinds. 


C. A. B. 
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Detection of Adulterations in Beer. Ry G. C. Wirrtsrern 
(Arch. Pharm. [3], v, 25—33). 


Neitger British gum nor glycerin can be used with advantage in 
adulterating beer, for if the former be used the beer will be poor in 
extract, and beer is thoroughly spoiled by the latter. Various bitter 
substances may be possibly found, among which are aloes, bog-bean 
(containing menyanthin), gentian (gentipicrin); the roots, blossom, 
and seed of colchicum, containing colchicine; colocynth, containing 
colocynthin ; cocculus indicus, containing picrotoxin,; nux vomica, 
from which brucine and strychnine are extracted ; picric acid ; quassia ; 
and wormwood, containing absinthiin. These alkaloids and glucosides 
may be detected by the following process :—One litre of the suspected 
beer is evaporated to a thick syrup, and poured into a graduated glass 
cylinder capable of containing ten times the volume of the syrup. 
Five times the weight of the syrup is taken of alcohol of 93 to 95 per 
cent., which is stirred up with the syrup for 24 hours; by this means 
all gum, sugar, &c., is left undissolved. As soon as the insoluble 
matter has settled, the alcohol is poured off, and the residue again 
treated with alcohol. The two alcoholic extracts are then united, 
filtered, and the alcohol evaporated at a moderate heat. 

a. A small portion of the syrupy residue is diluted with three times 
its volume of water, and a piece of white worsted placed in the liquid. 
If the wool has become yellow, picric acid is present. 

b. The rest of the syrup is shaken with six times its weight of pure 
benzene, and the operation again repeated. The two extracts are 
united, and the benzene evaporated at a gentle heat. The yellow 
gummy residue may contain brucine, strychnine, or colocynthin. It is 
divided into three portions, which are placed in porcelain basins. 
The first is moistened with nitric acid of 1°33 to 1:40 specific gravity ; 
the second with strong sulphuric acid, and in the third basin a few grains 
of bichrome are placed, and sulphuric acid added. Brucine is coloured 
red with nitric acid; colocynthin red with sulphuric acid, and strych- 
nine violet with sulphuric acid and bichrome. If no colour is pro- 
duced, and the residue, nevertheless, has a bitter taste, it is the bitter 
principle of hops. 

c. The residue from the benzene is warmed to remove the benzene, 
and treated with amyl alcohol, b. p. 132°. The first portion should 
have a wine-yellow colour and a bitter taste if picrotoxin or aloes 
are present; if they are absent no bitter taste will be perceived. To 
distinguish between these two bitter principles, some of the solution 
in amyl alcohol is poured on a glass plate, and allowed to evaporate 
spontaneously. Picrotoxin then crystallises in long needles; aloes 
may be recognised by its smell. 

d. The remainder or the syrup is freed from amy] alcohol by soak- 
ing it up with bloiting-paper, and shaken with ether free from water, 
which dissolves the bitter principle of hops and absinthiin, which 
latter may be easily recognised by its smell. 

e. The syrup, after treatment with ether, may contain gentipicrin, 
menyanthin, or quassiin. As the bitter of hops has been removed, one 
of these must be present if the syrup tastes bitter. The syrup is dis- 
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solved in water, and ammoniacal solution of silver nitrate added toa 
portion, and heated; if it remains clear, quassiin is present; if a 
mirror is formed, gentipicrin or menyanthin. A small portion of the 
solution is evaporated to dryness, and strong sulphuricacid added. A 
red colour on heating denotes gentipicrin ; a yellowish-brown colour, 
turning violet, menyanthin. 

W. R. 


Analysis of Beer. By Frizpkich GoPPELSRODER 
(Ding. polyt. J., cexvii, 328—329). 


As the preparation of food and drink attracts more and more attention 
in different countries, the author publishes a table, prepared by 
authority of the Sanitary Commission (May and June, 1869), and 
showing the composition of beers brewed in Basel. 


Weight expressed in per cent. 
“~ 


- a, ' 
| ‘ | 
3 3 aa | = 2 ? 2 | o> 
HO Brg 2 | &.2 P} aed | & 3 
Name of brewery. Beer. Be | SEIS i\is| 4/48/38 
a" |B] S | = a na) 2a | et 
: | | 
Brandlin ........| Lagerbier 1°0118) 0°262/3 -16\4 874/0 -222) 0-024 0-801 
The same ........ Lagerbier 10102) 0217/3 -54/4 °302/0°195) 0-026 0 ‘934 
The same ........ Pale ale 1 °0120) 0°205|3 235 °019/0 *205) 0028 1-001 
The same ........ | Pale ale 1 +0137, 0 °261/3 51 5 *265/0 -223) 0-026, 0°931 
Burgvogtei ......! - 1 0123) 0 -195|3 °71 6 -254)0 -232| 0-032) 0-994 
Cardinal ......... | — 1°0157, 0 ‘'269/4 -30'4 :003/0 *224) 0-037) 0°990 
Dietrich.......... —_ 10157) 0185/4 *30/6 :071/0 -246) 0-032 1°158 
Gesler ......0++.. — 1°0157| 0228/4 ‘00/6 °350)/0 -207| 0-035) 0°850 
Glock... 00cccce — 1°0177| 0°207/4°05 6 °725/0°244) 0-030; 1°102 
Hoch z. Pflug .... — 1°0181) 0°181!4°28,7 1831/0 :261) 0-036) 1°015 
Fritz Merian, Thein- | 
envorstadt...... — '1°0161| 0°305/4 °13/6 -509/0 °245) 0-037 0 °887 
THROMB. .. 00 000006 Schenkbier /1°0166, 0°203'4 °78)6 -013/0°187| 0°026 1°749 
The same ........ Weizendoppelb.'1 ‘0170 0 +2255 "93/6 *888/0 *252| 0 °030) 1 °416 
The same .....+.-. Lagerbier {1 °0152| 0260/4 °41/6 °735|0 -210| 0-028 0977 
(cellar ITI) | | 
The same ........ Lagerbier /|1°0140) 0:‘260/4°87/6-285)0 208} 0-028) 1°100 
(cellar IV) : | 
Fiiglistaller zum | 
Warteck ....... _ '1°0120) 0 °201|3 °72/5 -457/0 20(| 0°031! 1°075 
Wohnlich......... — 1 °0186) 0°165/4 m4 *221/0 °28€| 0 :034) 1°C33 
| 


The quantity of carbonic acid varies in the different beers; in the 
case of Basel beers the variations were within narrow and normal 
limits. The amount of alcohol varying between 2 and 8 per cent., 
and depending on the quantity and quality of the malt used, and 
also._on the successful fermentation, was quite normal. The same 
may be said of the solid constituents and the quantity of mineral sub- 
stances, the latter varying between 3:1 and 4°53 per cent. The 
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quantity of phosphoric acid in the ash of the beer residue is worthy of 
notice, for it shows whether perhaps molasses have been substituted 
for malt, especially if large quantitios have been used, and have not 
been added to cover the deficiency of phosphates. The quantity of 
phosphoric acid in the above beers is quite normal. Hop surrogates 


could not be found. 
TD. B. 


Process for Separating Cholesterin from Fatty Matter. 
By A. ComMAILLE (Compt. rend., Ixxxi, 819). 


Tuts is done by saponifying the ethereal extract of the fat with sodium 
hydrate, which does not attack the cholesterin. The soap is dissolved 
in water, and the solution shaken up with ether. The extract yields 


cholesterin on evaporation. 
F. D. B. 


On the Estimation of Acid in Fatty Oils:—Volumetric and 
Areometric Method. By M. Burstyn (Dingl. polyt. J., cexvii, 
314—318). 


A.trHoucH the endeavour to replace vegetable and animal fats used for 
greasing purposes, by mineral oils is quite natural, the former still 
occupy a very large field, and will always be used for machinery, more 
especially in districts rich in oil. The value of fatty oils, especially 
of olive oil, as a grease, chiefly depends upon the amount of acid 
present, inasmuch as their destructive action on axles and bearings 
depends on this amount of acid; other properties must, however, like- 
wise be taken into consideration, such as liquidity, durableness, 
purity, &c. 

The author recommends for estimating the quantity of acid in oils 
the following volumetric method, which he has used for several years, 
and by which he has been able to test the quality of fatty oils as well 
as of sweet oils :— 

A 200 c.c. cylinder with glass stopper is filled to 100 c.c. with the oil 
to be tested, and 88 to 90 per cent. alcohol added to make up to 200 c.c. 
The cylinder is closed and well shaken. After leaving the whole to 
stand for 2—3 honrs, the alcohol rises to the top, containing free acids 
and small quantities of oil. 25 c.c. of the alcoholic solution are drawn 
off with a pipette, treated with a few drops of turmeric solution, and 
titrated with potash. The change from yellow to reddish-brown is 
very distinct. Four times the number of c.c. of potash used gives the 
number of ¢.c. of standard alkali required to neutralise the free acids 
in 100 c.c. of the analysed oil. In this case the percentage cannot be 
calculated, because we have to deal not with a chemical individual, 
but with a mixture of various acids. The above number, however, 
shows the percentage weight of any acid corresponding with the free 
acids in 100 ¢.c. of the oil; this number can therefore be regarded as 
indicating the degree of acid. An oil of three degrees, for instance, 
would contain in 100 ¢.c. as much free acid as would be neutralised by 
3 c.c. of standard potash. 

VOL, XXIX, 3 F 
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If oleic acid is assumed to form the greater part of the acids in oil 
(which in most cases will be found correct), and the calculation is 
based on its malecular weight, one degree of acid corresponds with 
0°28 per cent. of oleic acid. 

It is of interest to mention that commercial olive oils contain from 
0°4 to 12 degrees of acid. The former are sold as very fine sweet oils 
free from acids, whereas the latter, by their smell and taste, are 
found to be rancid. Oils consisting of from 4 to 6 degrees of acid 
may still be used as grease. 

A large number of experiments have been made to show the 
destructive action of acid oils on metals. Four vases made of brass, 
and each having a bottom-surface of 40 c.c., were filled to a height of 
2 mm. with oils containing various degrees of acid, and allowed to 
stand in the air at an ordinary temperature. The vases soon acquired 
a coating of green fatty salts, and the oil also assumed a green colour. 
Vase and oil No. 1, however, did not show any alteration. After 12 
days the vases were cleaned with ether and reweighed. 

The following table shows the degree of action :— 


Vase No. 1, filled with oil of 0°8° acid, lost 2 milligrams in weight. 


”? No. 2, 9 ” 4:6° ” 15 ”? ” 
9 No. 3, ” 9 78° ”? 24 ” ” 
? No. 4, ” ”? 88° ”? 27 ” ”? 


The author intends to try experiments with all base metals and 
useful alloys within ordinary temperatures. 

However simple the volumetric method may be, it requires some 
practice, and the author states that he has been requested by practical 
engineers and others to give a method by which non-chemists may be 
enabled to ascertain the acid degree of oils. He therefore proposed 
an areometric method, based on the fact that alcohol, by dissolving the 
acids of oil, must become specifically heavier. 

The oil is, as already stated, heated with alcohol, placing another 
cylinder by the side of the one used for the oil, and filling it with the 
same alcohol. As soon as the alcohol treated with the oil becomes 
clear, an areometer is placed in the pure alcohol and, after drying, in 
the clear alcohol treated with the oil. The degree of acid in the oil is 
higher, as the difference between the specific gravities is greater. 
The cylinder and areometer used must of course be chosen in such 
a way that the latter will easily float on the alcohol without touching 
the oil. All corrections for temperatures, &c., are needless, since a 
simultaneous reading of the alcohols takes place. The table has only 
to contain the specific gravities from 0°825 to 0°850, and the areometer 
used must be very delicate. 

Jt is hardly possible that the oils could be adulterated with bodies 
which might affect the areometer, as the bodies in question would 
have to be lighter than alcohol, soluble in the latter as well as in the 
oil, and not recognisable by their smell. 

The following table gives a series of areometric readings obtained 
by treating various oils. It shows that the larger the amount of acid 
present in the oil, the greater is the difference of the treated alcohol 
and the pure. 
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No. of oil. I. II. ITI. IV. V. VI. 
Degree of acid 

found iy} 8 2°2 2.8 4°6 7°8 8°8 

titrating .. 

Pure alcohol, Corresponding washed alcohol. 
» 7 '8300 "8324 "8328 "8330 "8336 "8345 "8347 
oo "8320 ~~ "8348 "8350 — ~_ _ 
a "8324 — *8352 8354 — _ es 
5 *8328 "8352 "8356 "8359 8366 — —_ 
> J °8330 "8354 — _ "8368 "8374 "8376 
‘ES | °8336 "8361 — _— *8374 8380 "8382 
= "8352 "8377 "8380 "8382 “8390 ‘8398 "8400 
8 "8356 — "8384 "8387 — - —_ 
a *8360 _— *8388 8391 — — << 

-- 8416 "8431 — — 8444 "8451 "8453 


The author is preparing a table which, proceeding minutely accord- 
ing to the specific gravities of the pure and washed alcohol, runs from 
0'5—12 degrees of acid, and may be used for 88—90 per cent. alcohol. 
It is to be expected that this method will soon be used in practice, as 
it will not merely render material services to manufacturers, giving 
them sufficient information as to the quality of the oil, but it will also 
be useful to merchants and producers, showing without much difficulty 
the value of the article, and helping to ascertain the progress of the 
purification process more safely than hitherto. D. B. 


On the Separation of Fatty Acids from ordinary Rosin. 
By C. Barrorp (Zeitschr. Anal. Chem., xiv, 20—35). 


THE separation of rosins from fatty acids presents some difficulty, 
whenever the rosins are soluble either in alcohol, ether, or alkalis, 
aud when the fatty acids have a low melting point, as in the separa- 
tion of ordinary pine rosin (Colophoneum) from the common fatty 
acids containing excess of oleic acid. Methods for the analysis of 
mixtures of this kind, such as are met with in the so-called rosin- 
soaps, have been proposed by Gottlieb and by Sutherland. Gottlieb’s 
qualitative method is undoubtedly the best. It is based upon the 
observation that the magnesium salt of the rosin-acids is pretty soluble 
in boiling water, whilst the magnesium salt of the fatty acids is in- 
soluble. He precipitates an aqueous soap solution boiling hot with 
magnesium sulphate, digests for a few minates, then filters the hot 
solution, and decomposes the filtrate with dilute sulphuric acid. If 
the soap contained only small quantities of the rosin-acids, the in- 
soluble magnesium stearate (palmitate), but more especially the soft 
and glutinous oleate, prevents the hot water from fully extracting the 
soluble magnesium salt formed by the rosin-acids, and the acid filtrate 
frequently yields the latter only on addition of ether and evaporation 
of the ethereal solution. The quantity present is not indicated even 
approximately. 

Sutherland’s quantitative method (Chem. News, 1866, No. 359, 
p: 185) is based upon the separation of the fatty acids by a mineral 

3 F 2 
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acid, and subsequent oxidation of the resin-acids in a weighed quan- 
tity of the fat cake by treating with strong nitric acid at 100° C. as 
long as red fumes come off in perceptible quantities. The rosin, it 
is stated, is thereby converted into terebinic acid, which is soluble in 
nitric acid. The fatty acids are not changed, with the exception of 
the oleic acid being converted into elaidic acid, which, however, is 
without influence upon the weight of the cake of solid fat obtained, 
when cold, on washing and drying. The author’s experiments, made 
with pure rosin and fatty acids, and with nitric acid, varying in strength 
from 1°50 to 1°475, 1:45, 1:40, and 1:30, showed conclusively that 
mixtures of these substances cannot be treated according to Suther- 
land’s method, without a considerable amount of fatty acid remaining 
in solution, nor can the evolution of ruddy fumes form a measure for 
the time of digestion required. Insufficient treatment with nitric acid 
yields a mass which still contains rosin; too much digestion gives 
rise to a considerably increased loss of fatty acid. Sutherland’s acid, 
Barfoed infers, had a strength of 1°45 to 1475, and the “ most perfect 
results ’’ said to have been obtained by that chemist are ascribed to 
the unextracted resin counterbalancing the loss of fatty acid which 
our author states must have been incurred in the experiments. 

Barfoed proposes the following qualitative methods: (1) to treat a 
mixture of ordinary rosin and fat (consisting, however, chiefly of 
stearic or palmitic acids) with warm alcohol of 70 per cent. till it is 
dissolved, and to allow the solution to stand for 24 hours at the 
ordinary temperature. The fatty acids fall out, and the rosin, which 
at the ordinary temperature is soluble in 10 parts of alcohol of the 
above strength, remains in the solution, and can be separated by 
filtration and evaporation, or by treatment with water containing a few 
drops of hydrochloric acid. A complete separation is, however, not 
possible—stearic and palmitic acids being slightly soluble in alcohol 
of 70 per cent. strength—and small quantities of fatty acids may 
therefore be overlooked altogether. 

(2.) To treat the mixture with alcoholic sodiwm carbonate (1 vol. of 
alcohol of 30 per cent., and 1 vol. of a solution containing 1 part of 
crystallised sodium carbonate dissolved in 3 parts of water). He heats 
the mass till it is dissolved, and allows the solution to cool slowly, with 
continuous agitation. Sodium stearate and palmitate fall out as a 
dense, yet loose precipitate; without agitation they would have 
formed a magma difficult to filter. After standing for 24—48 hours, 
the precipitate is separated by filtration, with the aid of a water-pump, 
and washed with alcoholic sodium carbonate. The filtrate contains 
the rosin salt, the precipitate the fatty salts. The rosin, as well as 
the fats, can now be separated. 

(3.) To treat the mixture with warm alcohol of 80 per cent. 
strength, and to add to the solution an alcoholic solution of calcium 
chloride (1 part of dry CaCl, and 15 parts of alcohol of 80 per cent.), 
together with so much alcoholic ammonia (a solution of ammonia 
mixed with 5 vol. of alcohol) as to produce a slight alkaline reaction. 
The precipitate, consisting of calcium stearate and palmitate, 1s 
allowed to form; it is then filtered and washed with 80 per cent. 
alcohol, and decompesed in the usual manner with hydrochloric 


' 
_ 


~~ 
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acid. The filtrate contains the rosin-salt, from which the rosin can 
be separated by known means. 
(4.) To treat, lastly, the mixture of rosin and fat with the least 

excess of a warm dilute solution of caustic soda, and evaporate on 
' a water-bath to complete dryness. The mass is then finely pow- 
r dered, and digested with a mixture of 1 vol. of alcohol of 98 per 
és cent., and 5 vols. of ether free from alcohol. It is at first gently 
heated, and then set. aside for some hours, and well agitated from ' 
time to time. The rosin-salt is dissolved, and the insoluble sodium ¢ 
stearate and palmitate can be readily separated from it by filtration. « 
The rosin is recovered from the filtrate by known means. i> 
Hl Barfoed next describes how to separate qualitatively a mixture - ~ 
of ordinary rosin, stearic and palmitic acids, as well as oleic acid. 
f Methods (1) and (2) are inapplicable, as oleic acid is likewise left +.) 

behind. If the quantity of oleic acid be not too large, method (3) [f= 

answers fairly well; a small portion of the acid, however, remains : 

mixed with the rosin, and renders the latter soft and glutinous, and j{ 

the liquid acquires a milky appearance on heating. The oleic acid 

can be recovered from the milky liquid by means of ether, and the 
; fatty acids separated as usual from the precipitated stearate and pal- 

mitate of lime. 

The most complete separation is, however, effected by method (4), 


provided the quantity of oleic acid be not excessively large. The 
> rosin is readily obtained as a hard and brittle mass. If oleic acid 
$ is present in excess, it becomes necessary to desiccate the sodium 


resinate completely, and to prevent its attracting moisture from the 
atmosphere during the process of extraction with the absolute alcohol 
and ether mixture. By properly attending to these precautions, the 
rosin can be obtained hard and brittle from a mixture containing 
nothing but rosin and oleic acid. 

A mixture of rosin and ordinary soap can obviously be examined 
by method (4) after treatment with dilute hydrochloric acid, and if it 
contains only sodium salts, should be sharply dried in order to be 
further treated according to (4). If potash is present as one of the 
bases, and if at the same time it contains a considerable amount of 
oleic acid, it becomes necessary, either to convert the potassium oleate 
(which is pretty readily soluble in the ether mixture) into a sodium 
soap by treating it in an aqueous solution with a strong solution of 
sodium chloride (which, however, retains in solution a portion of the 
rosin soap), or to decompose the soaps with hydrochloric acid, and to 
treat the rosin and fatty acids, after properly washing, with soda, &c., 
as under (4). 

Barfoed next describes the precautions which are necessary when 
the above qualitative methods are made the basis for a quantitative sepa- 
ration. If little oleic acid only be present in the mixture, the several 
methods may be employed, although equally accurate results are not 
obtained except by method (4), which, as we have seen, answers 
likewise for large quantities of oleic acid. The ether mixture must 
consist of perfectly anhydrous alcohol and anhydrous ether free from 
alcohol, in the proportion of 1: 5. He also determined the solubility 
of sodium oleate in the above ether mixture at 18°, and found it as 
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1 in 935; that of sodium resinate (silvate) as 1 in 7°9, z.e., 118 times 
more soluble than the former. 

In order to determine quantitatively rosin as well as fatty acids, a 
portion of the mixture is,dissolved at 100° in the least excess of dilute 
sodic hydrate (soda of sp. gr. 1'1 diluted with 6 parts of water), and 
evaporated on the water-bath. The mass is powdered, and thoroughly 
dried at 100°. In one portion the rosin and fatty acids are as usually 
determined together, in another the rosin only, when the fatty acids 
are obtained by difference. For the very minute details we must refer 
to the original paper. The results given are satisfactory: viz., a soda- 
soap, prepared by melting 5 grams of clear colophonium in a little 
weak soda-solution, together with 6 grams of good white soda-soap, 
was found to contain 56°94 per cent. of fatty acids and resin. The 
latter was determined in a separate portion, and amounted to 27°61 
per cent.: hence there were present 29°33 per cent. of fatty acids, 
or :— 


Calculated. Found. 
Fatty acids (hydrated) .... 50°81 51°51 
Resin ditto coee 49°19 48°49 


In calculating the total composition of the soap, the acids are of 
course given without the basic water. 

The author next criticises a paper published shortly after his 
Danish paper by F. Jean (Dingl. polyt. Journ., cevii Bd., 1873) on the 
same subject. Jean proposes (1) to treat a soap-solution with strong 
soda, and to filter and wash the precipitate, consisting of the fat-soap and 
a portion of the rosin-soap, with soda ; (2) to remove from the filtrate the 
rest of the rosin by means of dilute hydrochloric acid; (3) to redis- 
solve the mass first obtained in water, and to precipitate with barium 
chloride. The acids are thus obtained as insoluble barium salts, from 
which ether dissolves (4) the barium resinate. The ethereal solution 
is evaporated to dryness, and the salt decomposed with dilute acid, 
&c. This method, although analogous to Barfoed’s 4th method, is 
applicable only when very little oleic acid is present, otherwise it is 
utterly unfit for qualitative as well as quantitative purposes. Tle 
author also shows that barium resinate is very little soluble in ether, 
and that the separation cannot therefore be effective. — 


An Apparatus for the Estimation of Tannic Acid. 
By W. Tuomson (Chem. News, xxxii, 310). 


Tue method is that of Miintz and Ramspacher. It consists in forcing 
the liquid containing tannin through a piece of hide, the specific 
gravity of the original and of the filtered liquid being determined. 
The apparatus is made of two funnels fitted with circular pieces of 
wood, and inverted with their open ends very near to one arother. 
The hide is stretched over the pieces of wood, which are then screwed 
together by nuts. The lower funnel fits through a cork into a flask 
connected with a Bunsen’s pump. The liquid is poured into the 
upper funnel by means of a long glass tube. 


M. M. P. M. 
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Analysis of Crystallised Oxalate of Ammonia from Guanapi 
Guano. By J. A. Tanner (Chem. News, xxxii, 162). 


THE presence of oxalate of ammonia in Peruvian guano was proved 
by the following analysis of a crystalline mass, weighing more than a 
pound, taken from a bag of Guanapi guano. The brown organic 
matter was determined as residue on treatment with a small quantity 
of water :— 


I ink chsdinindeneiveies 20°73 
Cee O08E CAR) 5os0 cs ccesees 50°35 
Organic matter and minute amount 

CPOE césbde Sekavedee- ceases 5°54 
Water (by diff.) .........000 cece 23°38 

100-00 
M. L. 
Test-paper for Urea. 


By Muscutus (Arch. Pharm. [3], v, 435). 


THE conversion of urea into ammonium carbonate being accomplished 
by the action of a special torulaceous ferment (Pasteur and Van 
Tieghem), consisting of spherical balls about 0°0015 mm. in diameter, 
the author has prepared a urea test-paper, by filtering fermenting 
urine, and drying the filter paper impregnated with these germs at 
35°—40°. Paper thus prepared can be kept for a month without 
losing any of its power of inducing the ureal fermentation. The 
spherical monad-like bodies are put into motion by simply adding 
water to the paper. Paper thus impregnated with germs can be used 
for the quantitative estimation of urea. The liquid is rendered 
neutral, and litmus tincture added with slips of the paper. After 
5—6 hours the urea is converted into ammonium carbonate, which is 
titrated by addition of standard acid. ; 

By impregnating the paper with turmeric, it becomes a tolerably 
sensitive qualitative reagent for urea; such paper when dipped into a 
liquid containing 0-001, or even 0:0001 part of urea, and left there for 
a few minutes, becomes more or less browned, from the production of 
alkali. Uric acid and albuminoid substances give no ammonia when 
in contact with this paper for a time sufficient to transform all urea 
present into ammonium carbonate. 


C. R. A. W. 


Determination of Urea. By C. A. PEKELHARING 
(Pfliiger’s Archiv. f. Physiologie, xi, 602—604). 


Tue author asserts that the discrepancy between his own results 
and those of J. Munk respecting the formation of urea by the 
liver arises from the different methods employed for the determi- 
nation of urea, and asserts that it has been neither proved nor dis- 
proved that urea is generated in the livers of mammalian animals. 
He points out three sources of error in employing Bunsen’s method of 
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determining urea by heating the substance with barium hydrate in 
sealed tubes—the baryta attacks the glass; carbon dioxide is intro- 
duced during the sealing of the tube in a gas flame; and substances 
other than urea may furnish carbon dioxide by their decomposition. 
In determining urea in the blood, the liver, &c., Pekelharing extracts 
the liquid or viscous matter, and cozgulates albumin, by heating with 
slightly acidulated water ; precipitates with lead acetate ; filters; frees 
the filtrate from lead by means of hydrogen sulphide; filters; evapo- 
rates the filtrate to a small bulk; acidifies with acetic acid; and treats 
the liquid thus obtained with mercuric nitrate. 
T. S. 


Nitrobenzene Analytically and Toxicologically considered. 
By E. Jacquemin (J. Pharm. Chim. [4], xxii, 375—380, and 455 
—458). 


For the method of isolating small quantities of oil of bitter almonds 
and nitrobenzene, in medico-legal cases, the author refers to his pre- 
viously published paper in the J. Pharm. Chim. [4], xix, 341—417. 

Several reactions are now described by which very minute quantities 
of nitrobenzene may be recognised. 

One drop of nitrobenzene in 20 c.c. of alcohol furnishes sufficient for 
the following: one-third of the solution (in the whole of which the 
nitrobenzene has been reduced by zinc and sulphuric acid) is precipi- 
tated by sodium carbonate, and filtered; to the filtrate one drop of 
phenol is added, and then some sodium hypochlorite: a brown colora- 
tion, rapidly changing to blue, of sodium erythrophenate results. 

A second one-third is treated with a little puce oxide of lead ; a rose 
tint passing to brown is developed if the lead oxide is in excess, otherwise 
the rose tint passes to blue. This reaction is said to be very delicate. 
Lastly a crystal of potassium chlorate is put into the remaining third 
of the solution; a drop of strong sulphuric acid being then poured 
down the side of the test-tube developes a violet coloration. 

If the nitrobenzene be reduced with iron and acetic acid, the usual 
process of distilling to dryness, and collecting the aniline acetate in - 
the receiver is avoided, by precipitating the solution with sodium car- 
bonate and then treating the filtered liquor with one drop of phenol, 
and some sodium hypochlorite. A new method of effecting the reduc- 
tion of the nitrobenzene is to heat it with solution of sodium stannite, 
aniline and sodium stannate being thereby produced. A successful 
way of operating is to place a strip of tin in a few c.c. of a 12 per cent. 
solution of caustic soda with the nitrobenzene, and apply heat gently ; 
a few minutes suffice to entirely reduce the nitrobenzene to aniline ; 
the liquid after cooling is treated with phenol and sodium hypochlorite 
as before mentioned. As little as 0°0025 of nitrobenzene may easily 
be detected by these methods. 

The presence of nitrobenzene in kirsch is easily discovered by 
operating directly on about 10 or 20 c.c. of the liqueur. 


C. H. P. 
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Detection of Cinchona Alkaloids. By F. Scuracs 
(Arch Pharm. [3], v, 504—507). 


Tue following is an application of the reaction between potassium sul- 

hocyanate and cinchona alkaloids noticed by Stodelart. The solution 
of the alkaloids must be saturated, as also the potassium sulphocyanate 
solution, and when alkaloids difficult of solution are employed, a grain 
of the solid sulphocyanate is to be used. 

A drop of each of the solutions is placed upon a glass plate and 
allowed to stand for some time. With quinine salts, star-formed 
crystals are seen, separated by amorphous masses. 

Cinchonine salts crystallise more compactly, in fan-shaped groups. 

Quinidine salts under the same circumstances, form oily drops, 
which gradually solidify, forming moss-like groups. Drawings are 
given of the microscopical appearances of the above salts. 


m We Bs 


Detection of Morphine. By A. Husemann 
(Arch. Pharm. [3], vi, 231—232). 


Mour having thrown discredit on Husemann’s test, the author again 
asserts its value. 

zioth mgm. of morphine may be detected, even in presence of 
organic colouring matter, by heating the liquid to 150° or so for a few 
moments with concentrated sulphuric acid, leaving it to cool, and 
adding a drop of sodium hypochlorite, potassium chlorate, or chlorine 
water: a beautiful blue- to violet-red colour then appears, which soon 
changes to blood-red and finally disappears. 

M. M. P. M. 


Examination of the “Fructus Papaveris” for Morphine, 
Narcotine, and Meconic Acid. By G. Krause (Arch. Pharm., 
v, 507—515). 


Ove kilog. of poppy-heads was treated with water, the extract evapo- 
rated to one-third, then boiled with calcium hydrate, and filtered. 
The filtrate was boiled, ammonium chloride added, and the liquid 
allowed to stand. 

To the deposit, which formed after some days, 100 per cent. of 
spirit (Pharm. Germ.) and tartaric acid were added, the calcium tar- 
trate filtered off, and the filtrate evaporated. 

This when treated with ether, and purified by amy] alcohol, yielded 
0021 grm. of substance which was proved to be morphine, and to be 
present as such to the amount of 0°0021 per cent. The residue after 
addition of lime to the original extract, was shaken up with spirit, the 
solution decomposed by tartaric acid, and the same process employed 
as in the extraction of the morphine, 0°009 grm. of extract was thus 
obtained, which consisted of narcotine. 

To the remainder of the lime, which was of a brownish colour, 
dilute hydrochloric acid was added, and the whole was warmed, 
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whereby a brown gelatinous precipitate was formed, and the filtrate 
from this gave, on concentration, indications of the presence of 
meconic acid. Wittstein has lately stated that dried fruits contain no 
morphine, but the above results show that it is present in them: the 
amount, however, depends on the ripeness of the capsules, the riper 
they are, the less they contain. 

E. W. P. 


A Reaction of Codeine. By R. CatmBera 
(Arch. Pharm. [3], v, 25). 


POWDERED codeine assumes a pink colour when moistened with strong 
sulphuric acid, and on addition of a small piece of ferric chloride it 
slowly turns violet. A solution of ferric chloride produces a dirty 
olive-green colour, which does not turn violet till after some hours 
have elapsed. In both cases, a blue precipitate appears after some 
time, while the remaining acid has a blue colour by transmitted light. 
A piece of codeine, dropped into sulphuric acid in a test-tube, dissolves 
in about half a day with a light brown colour. If the solution be 
heated, and a drop of ferric chloride added, evolution of gas takes 
place, and a dark blue colour, resembling ultramarine, becomes 


apparent. 
W. R. 


Detection of Atropine. By R. CatmBerea 
(Arch. Pharm. [3], v, 422). 


Tue reagents of Dobereiner and Duflos (gold chloride, giving a crys- 
talline sulphur-yellow precipitate; and iodine tincture, forming a 
kermes-brown precipitate) are more certain in their action than those 
usually described in text-books, viz., sulphuric acid, which yields a 
faint brownish permanent coloration (from carbonization), and nitric 


acid, which dissolves the alkaloid without any coloration at all. 
C. R. A. W. 


Note by Abstractor.—It is very doubtful whether any of these tests 
would be of much use in the examination of the contents of a stomach, 
&c.; the physiological action of the base extracted by appropriate 
means, and especially its action on the pupil of the eye, would pro- 


bably be far more conclusive as to the identity of the alkaloid. 
C. R. A. W. 


Determination of Theine. By H. Scuwarz 
(Dingl. polyt. J., cexviii, 220—221). 


DerterMINATIONS of: theine were made in seven different sorts of tea 
obtained from the London Docks. The following are the results :— 


. a. 
Kaisow Congou 0 per lb., 2°4 per cent. theine. 
” % 8 , 17 
S ~» FS 
7. wg & 


”? ” 
Finest Gunpowder 
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s. d. 
Finest Mayune Gunpowder at 3 9 per lb., 2°1 per cent. theine. 
»» Souchong ost w« wee & ” 
Tea-dust (10°8 per cent. ash Me » ” 


There appears to be no relation between the price and the percentage 


of theine. 
H. H. B. S. 


Estimation and Solubility of Caffeine. By A. ComMAILLE 
(Compt. rend., lxxxi, 817—819). 


THe powdered coffee is treated with magnesia and the product boiled 
three times with chloroform ; the solution is filtered and the chloro- 
form distilled off. To extract the caffeine from this residue, powdered 
glass is added and the whole shaken up with boiling water; by this 


means the solution of the caffeine is easily effected. 
The solubility of caffeine in chloroform, alcohol, water, ether, 
carbon sulphide and petroleum, is given in the following table :— 


100 grams of 
Liquid 
dissolve at 


Coefficient 
of solubility, 
at 
15°—17° 
of 
Caffeine. 


100 grams of 
Liquid 
dissolve at 
boiling heat 
of 
Caffeine. 


Coefficient 
of solubility, 
t 


a 
boiling heat 
of 
Caffeine. 


Anhydrous. 


Hydrated. 
Anhydrous. 


Anhydrous. 


Hydrated. 


Chloroform.......... 
Alcohol at 85° 

Watee® nocccccccces 
Alcohol, absolute .... 
Ether of commerce ... 
Sulphide of carbon... 


Ether, purified and 
anhydrous ...... 


Essence of petroleum. 


— 
to 
<2) 
J 


2°30 


1°35 


0°61 


0°19 


0°0585 


0°0437 


0°025 


* The water was at 65° only, and not boiling. 
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Can Bile and Sulphuric Acid be used as a Test for Gluco- 
sidesP By E. Aumqutst (Arch. Pharm. [8], v, 515—516). 


BrunNER has recommended the above mixture as a test for digitalin ; 
but the author finds that when one drop of 1°5 per cent. bile solution 
is added to eight drops of 10 per cent. sulphuric acid, and the mixture 
warmed with the solution to be tested (besides sugar and a few 
glucosides), dextrin, starch, inulin, paper, and wood give positive 
results; whereas inosite, tartaric acid, oxalic acid yield negative 
results. It is therefore evident that to prove the presence of gluco- 
side, the solution must be free from other substances capable of pro- 
ducing the reaction; this, however, is a condition difficult to fulfil, as 
most vegetable decoctions contain one or more of them. 


K. W. P. 


Hop Testing. By A. Vocen (N. Rep. Pharm., xxiv, 41—44). 


In determining whether hops have been “ sulphured” or not, an 
aqueous solution is treated with nascent hydrogen, and the issuing gas 
tested for sulphuretted hydrogen: the author points out the necessity 
of using perfectly pure zinc and hydrochloric acid. He prefers, how- 
ever, sodium-amalgam made with carefully cleaned sodium. 

M. M. P. M. 


The Influence which the Sampling of Manures Exercises on 
their Analysis. By G. A. Barrau and R. Duvat (Dingl. 
polyt. J., ecxvii, 246—247). 


Ir is of interest to investigate what difference may be found in the 
composition of guano of the same cargo, if sampled in various ways. 
The sewage commission in France have considered this question. 
Duval took 16 different samples from a cargo of 40,000 kilos. of 
Peruvian guano bought of Dreyfuss. He sent them to Barral for 
analysis with the following marks: A. E.G.and M. The analysis 
gave :— 


Sampled by Guano A. 
Dreyfuss. Coarse. Medium. Fine. 
WOR oo ccvcccccccccccccccesces 27°53 29°50 28°20 28°56 
Organic matter and ammonia salts,. 35°71 41:02 36°86 35°42 
Phosphoric acid .......ccccseoes - 15°68 11:18 14°52 14°65 
Lime, potash, and other soluble 
mineral substances .........00. 19°16 15°42 18:08 19°43 
Insoluble mineral substances...... 1°92 2°88 2°34 1:94 p. c. 


100°00 100°00 100°00 100°00 
Total nitrogen...........0000-. 9°45 13°23 10°88 10°45 p. c. 


eh a 
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Guano E. 
F Dreyfuss. Coarse. Medium. Fine. 
e WS isd cocce sets diene 33°85 82°24 31:28 30°40 
Organic matter and ammonia 
ES wep oe 60 446405 00 0% 27°19 36°44 33°36 31°76 
Phosphoric acid . 15°81 12°21 14°14 15°55 
Lime, potash, and other soluble 
mineral ‘substances ....... 21°05 16°35 18°76 19°91 
Insoluble mineral substances . 2°10 2°76 2°46 2°38 
100°00 100°00 100°00 100°00 
Total nitrogen.........+. 9°14 11°80 9°50 9°32 p. c. 
Guano G. 
Dreyfuss. Coarse. Medium. Fine. 
Water . 36°40 32°58 34°75 31°84 
Organic ‘matter and ammonia 
SES rere ee 28°20 36°34. 32°21 32°66 
Phosphoric acid .........+.- 14°52 12°22 13°24 14°27 
Lime, potash, and other soluble 
mineral substances......+- 19:00 16°82 17°48 18°95 
Insoluble mineral substances . 2°08 2°04 2°32 2°28 
100:00 100°00 100°00 100°00 
Total nitrogen........+6+ 9°32 10°88 9°92 9°50 p. ec. 
Guano M. 
Dreyfuss. Coarse. Medium. Fine. 
q Water . - 32°04 30°46 30°16 29°84 
Organic matter ‘and ‘amthonia 
EE 6000040 Peer ergy vee 39°74 39°64 38°64 38°36 
Phosphoric acid . 11°86 12°61 12°72 13°37 
Lime, potash, and other soluble 
mineral substances . ear 14°44 14°49 16°42 15°75 
Insoluble mineral substances. . 1°92 2°80 2°16 2°68 
100°00 100-00 10000 100°00 
Total nitrogen. . .. 22... 11°56 11°04 11°38 11°22 p. ec. 
From the above results we obtain the following numbers as an 
average of the four different kinds of guano, i.e., I—IV; V gives the 
average of the 16 samples mentioned above. VI—IX show the 
average value of all analyses of the original sample and also of the 
coarse, medium and fine parts. 


I. II. III. IV. v. 
Total. 
A. E. G. M. (Mean.) 
Water.. . 28°44 31°94 33°89 30°62 31:22 
Organic matter and ¢ ammonia 
salts...... issaessss ae 32°19 32°30 39°09 35°21 
Phosphoric 0 14:06 14°43 13°56 12°64 13°67 


Soluble mineral substances .. 18°00 19°02 18°67 15°26 17°59 
Insoluble mineral substances. 2°26 2°42 2°18 2°39 2°31 


100°00 §100°00 10000 10000 100-00 
Total nitrogen ..... ceseee 11:00 9°94 9°90 11°30 10°54 p. c. 
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VI. VII. VIII. Ix. 
Dreyfuss. Coarse. Medium. Fine. 
(Mean.)  (Mean.) (Mean.) (Mean.) 


DEIN plex fedtlard wid iehat lesa ave tere e-dieie-vors 82°45 31°19 31:10 81°16 
Organic matter and ammonia 
BS Gb ccc cc ctswns coeceece 32°66 38°36 35°27 34°55 
Phosphoric acid ..........e00+- 14°47 12:06 13°66 14°46 
Soluble mineral substances...... 18°42 15°77 17°65 18°51 
Insoluble mineral substances .... 2°00 2°62 2°32 2°32 
100°00 100°00 100°00 100:00 
Total nitrogen... .....++eeeee 9°87 11°74 10°42 10°12 p.c. 


The above numbers show: (1.) The samples sent by Dreyfuss were 
below the average of the nitrogen of all others. (2.) The coarse 
particles were much richer in nitrogen than the others. 

Besides this, the mean of all samples does not differ materially from 
the mean values obtained from the analyses of the medium portion of 
the four kinds of guano. 

It is proved that the large lumps of guano are richer than the 
others, and that the average samples taken from the whole cargo give 
the exact contents of the guano, and almost agree with the average 
obtained from separate analyses of the coarse and fine parts. _ 

Finally, the author thinks it necessary to mix carefully large por- 
tions of the guano, in order to obtain a fair sample for analysis. 

D. B. 


Analysis of Cotton Dyed Turkey-red. By E. Kopp 
(Dingl. polyt. J., eexvii, 343). : 

AN analysis of the mordants of cloth dyed with madder showed that 
besides alumina, lime and silicic acid were present, the former in the 
proportion of Al,O; to 2CaO. E. Kopp found in well finished cloth 
small quantities of oxide of tin, 7.e.,in the proportion of SnO, to 
5A1,0; and 10CaO. The cloth used was taken from the factory of 
S. Jenny, in Hard, near Bregens (Ber. d. Deutschen. Chem. Gesellsch., 
1875, p. 980). The above forms on the one side a supplement to 
Rosenstiehl’s analyses (1875, 216, 447) of madder on cotton (not 
oiled), but on the other side it is striking by the unexpected presence 
of silicic acid, as silicate of soda, generally used for extracting and 
fixing colours, is never used in Turkey-red dyeing. The presence of 
silicic acid in madder seems to be accidental, and probably existed as 
an impurity in the drugs used. 

D. B. 


Recognition of Blood Stains. By E. Reicuarpt 
(Arch. Pharm. [3], vii, 543). 


A review of the methods in general use. The production and micro- 
scopic recognition of hematin crystals is regarded as the surest test. 
A solution of purpurin-sulphonic acid, obtained by prolonged boiling 
of indigo sulphate with lime-water, gives, according to the author, 
a similar spectral reaction with alkaline blood. 

M. M. P. M. 
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Technical Chemistry. 


Experiments on the Conversion of Sulphurous Acid into Sul- 
phuric Anhydride by Contact-action for Preparing Fuming 
Sulphuric Acid. By Cremens Wink LER (Dingl. polyt. J., 
ceexviii, 128—139). 


Waite the manufacture of English sulphuric acid since its origin has 
rapidly advanced, and has attained at the present time a state of high 
perfection, the distillation process, which forms a much older branch 
of industry, is still in its primitive condition. The cause of this 
might be ascribed to the limited use of fuming sulphuric acid, hitherto 
used only for dissolving indigo, but also to the want of competition, 
which makes the production of this acid the monopoly of Bohemian 
works belonging to Freiherr von Starck. 

' The vitriolschiefer found in Bohemia is still used as the only 
means of preparing vitriolstein; and this material is worked in the 
same vessels and with the same manipulation as heretofore, the dis- 
tillation itself depending upon the skill of the workmen. 

So long as the demand for fuming acid was but moderate, and the 
production formed only a subordinate branch of industry, this was 
not very remarkable; but at the present time it is different. The use 
of fuming acid in the manufacture of ozokerite and of various organic 
colours having been very successful, it seems necessary to devise a 
better and cheaper method of preparation. 

This will be possible only when the profits from the distillation- 
process no longer depend upon local conditions. Supposing the pre- 
sent method be used, the question to be considered would then be 
to obtain a supply of vitriolstein from other sources. This may be got 
by treating ground colcothar (caput mortuum) with concentrated sul- 
phuric acid. These bodies when slightly warmed, combine to form a 
yellowish-white hard mass, consisting of anhydrous ferric sulphate or 
vitriolstein. It is necessary to retain the proper proportion of iron and 
acid (1 : 1°8) and not to operate with too small quantities. Chamber 
acid requires heat to produce anhydrous ferric sulphate. Any other 
oxide of iron, the residue of burnt pyrites for example, may be used 
instead of the caput mortuum, but in all cases the iron must be in a 
finely powdered state. The distillation-process can by this method be 
worked at places where English sulphuric acid is cheap ; for the oxide 
required is always obtained as a residue in the distillation, and can 
thus be reconver‘ed into vitriolstein. This process cannot well be 
worked on a large scale, as a very large plant is required and the diffi- 
culties of the manipulation are such as to demand great experience on 
the part of the workmen. 

The manufacture of anhydrous acid will therefore pay only if it 
is possible to give it quite a new foundation, and not to prepare it by 
heating certain anhydrous sulphates, but to obtain it directly from 
sulphurous acid and oxygen. The possibility of success may be seen 
from the following : 
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It has been known for some time that a mixture of sulphurous acid 
and oxygen or air will form large quantities of. anhydrous sulphuric 
acid if it is brought into contact, at a moderate red-heat, with finely 

. divided precious metals, metallic oxides, porcelain, quartz, &c. Plattner 
(Die metallurgischen Réstprocesse, p. 339) and Reich (Die bisherigen 
Versuche zur Beseitigung des schddlichen Hinflusses des Hiittenrauches 
bei den fiscalischen Hiittenwerken zu Freiberg, p. 15) made use of this 
reaction, but only to convert the sulphurous acid escaping from the 
roasting-place into sulphuric acid. Quartz was used as contact-sub- 
stance; its action, however, was not quick enough. 

Spongy platinum forms a far better contact-substance than quartz 
and others, especially if spread over a large surface of an indifferent 
substance. For this reason platinised asbestos has been recommended. 
This is obtained by putting soft, loosely felted asbestos into a solution 
of platinum chloride, then into sal-ammoniac, and finally fusing it after 
drying. Pumice-stone, porcelain-clay and other porous substances 
had much less effect. 

The action of heated platinised asbestos on a mixture of these gases 
is under some circumstances an exceedingly strong one, being accom- 
panied by a large yield of anhydride; it is, however, much influenced 
by the presence of other indifferent gases, which weaken the action. 
This. may be seen from the following experiments. 

The asbestos used contained 8°5 per cent. of platinum and formed a 
layer 30 cm. long and 12 mm. thick. It was placed in.a glass tube 
and heated to redness. The dry gas mixture passed through the tube 
pretty quickly and was delivered into a wash-bottle filled with water. 
Any gas escaping from this bottle was absorbed in another filled with 
a solution of sodium carbonate. In both liquids the proportion of 
anhydride formed, to the sulphurous acid left unaltered, was ascer- 
tained. 

From 100 pts. by weight of sulphurous acid used— 

a. 73°3 pts. by weight were converted into sulphuric acid by using 
a mixture of pure sulphurous acid and pure oxygen. 

b. 47°4 pts. by weight were converted into sulphuric acid by using 
a mixture of pure sulphurous acid and air, and finall 

c. 11°5 pts. by weight, by using a gas of 4—5 per cent. of sulphurous 
acid, obtained by burning sulphur in a stream of air. 

The products will naturally be diminished if the oxygen and sul- 
phurous acid are not used in the proportions required for forming 
sulphuric acid. 

This could not be avoided in the above experiments, and may there- 
fore explain why with pure oxygen and sulphurous acid only about 
three-fourths of the sulphurous acid were changed to sulphuric 
acid. 

It is a well-known fact that English sulphuric acid, if heated very 
strongly, splits up into sulphurous acid, oxygen and steam. The fol- 
lowing apparatus was used to show whether and in what proportion 
this indirect conversion of hydrous sulphuric acid into anhydrous acid 
was possible: A wrought-iron tube was coated inside and out with a 
mixture of fire-clay and soluble glass, and filled with pieces of porcelain. 
It was then heated to redness in a charcoal furnace, whilst 66° B. sul- 
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phuric acid constantly passes through the tube by means of a funnel 
tube connected with the iron tube. The addition of acid was regu- 
lated by a Mariotte’s bottle, which was weighed before and after the 
experiment. A large receiver, similar to a wash-bottle, was filled with 
pumice-stone saturated with a carefully weighed quantity of strong 
sulphuric acid (66° B.) and used for drying the mixture of gases. 
The dry gases had then to pass through a long vertical glass tube, 
which was bent at the top; the horizontal part was loosely filled with 
platinised asbestos (8°5 per cent. of platinum), whilst the vertical tube 
passed into a receiver filled with strong sulphuric acid for collecting 
the anhydrous acid. A second receiver was placed by the side of the 
first, and next to this a third one. The former was filled with strong 
sulphuric acid, and the latter with carbonate of soda. The operation 
was very regular and required very little attention. After the lapse 
of several hours the experiment was interrupted and the quantity of 
acid used was found, by re-weighing the bottle, to be equal to 195 
grams of sulphuric acid of 75 per cent. SOs. 

The acid in the first receiver was completely converted into fuming 
sulphuric acid : 


(1.) Used .... 195 grams of sulphuric acid of 75 per cent. SO; = 
146:2g.S0,. 
(2.) Obtained : 

a. The weight of the receiver filled with pumice-stone and sul- 
phuric acid before and after experiment was noticed, and after 
the experiment the pumice-stone was carefully washed and the 
whole liquid diluted to a certain volume, and the quantity of 
acid ascertained by titration : 


Before the operation .... 141 grams with 105°7 grams SO, 
After the operation ...... 200 grams with 115°6 grams SO, 


BOD kos ecenesccces 59 grams with 9°9 grams SQ. 


9-9 grams of anhydrous acid correspond with 13:2 grams of 66° B. 
sulphuric acid. If this is deducted from the observed increase in 
weight, we obtain the quantity of water formed by the decomposition 
of the remaining sulphuric acid and retained in the receiver; thus 59 
— 13:2 = 45°8 grams of water. 

The contents of the receiver after the experiment therefore con- 
sisted of — 


141°0 grams of 66° B. acid used for drying. 
13°2 - 66°B. ,, distilled over undecomposed. 
45°8 - water formed by the decomposition of the acid while 
passing through the red-hot tube. 


200°0 grams after the operation. 


45°8 grams of water correspond with 183-2 grams of 66° B. acid = 75 
per cent. anhydride, and by adding 13°2 grams of undecomposed acid 
to this, we obtain the sum 196°4 grams—a number which agrees with 
the actual quantity of 195 grams of acid used. 

VOL. XXIX. 5 G 
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The analysis showed that 93 per cent. of the acid heated was con- 
verted into sulphurous acid, oxygen and water. 

b. In order to find out how much anhydride is formed, the alka- 
line liquid in the last receiver was made up to a certain volume, 
and the sulphurous acid determined in a portion with iodine. 
22-6 grams of sulphurous acid had escaped the re-union, corre- 
sponding to 5°6 grams of free oxygen. 

The products obtained therefore were : 
132 grams of undecomposed 66° B. acid. 
45°8 ” water. 
22°6 “ sulphurous acid. 

5°6 am oxygen. 

107'8 * sulphuric anhydride (calculated from the difference). 


195-0 grams. 


Thus from the quantity of anhydride— 

73°7 per cent. of the sulphuric acid used, and 

78°4 per cent. of the actually decomposed sulphuric acid were got 
out as fuming sulphuric acid. Similar results were obtained in another 
experiment. 

These results are worthy of following up, even if an improvement of 
the process is at present left out of consideration. Even if we admit 
that a portion of the sulphuric acid escapes undecomposed, and that 
the re-union of the gases on a large scale takes place in the same way 
as observed in the above, this is of little consequence, if at the same 
time a system of chambers is used; in other words, if the manufacture 
of fuming sulphuric acid is worked together with that of ordinary 
sulphuric acid. The waste products could then be utilised without 
causing much expense. The following is a description of the manu- 
facture of fuming acid on a large scale, where a system of chambers, 
&c., exists: 

1. Decomposition of English Sulphuric Acid.—An oven, similar to 
those of gas-works, is used in which a number of clay retorts are 
placed, both head-ends being fixed to the brickwork. The retorts are 
filled with quartz, fire-clay, &c., and have in the front the ordinary 
outlet for the gas, while in the back a Welter’s funnel-tube made of 
wrought-iron is well fixed to the retort. Sulphuric acid continually 
runs into this tube, and as the oven is red-hot, becomes converted into 
vapour and is decomposed. Vertical retorts will probably answer 
better than horizontal; this, however, can only be determined by 
experiment. 

2. Condensation of the Steam.—The gases are passed from the 
different retorts into a large tube, which serves as a receiver, and then 
pass into the condenser, in which most of the steam and the undecom- 
posed acid are kept back. The condenser would contain a worm of 
lead pipes and be kept cold by a continual current of water. The 
acid, if much diluted, would be concentrated by passing it into the lead 
chamber, as it contains sulphurons acid. ; 

8. Drying the Gas Mixture—The last portions of water adhering to 
the gas must be carefully removed. An arrangemeut similar to the 
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scrubbers of gas-works or to Gay-Lussac’s tower, may be used by 
passing the gases into the bottom of a lead tower filled with coke, 
over which a constant current of sulphuric acid passes. If one tower 
is not sufficient,-a second may be placed above the first, so that the 
acid runs from the higher to the lower tower. 

4, Conversion of the Gases into Sulphuric Anhydride.—The mixture 
is exposed to the action of the red-hot platinised asbestos. The ap- 
parent expense of this ought not to form an obstacle; in the above 
experiments it was possible to produce within a few hours several kilos. 
of fuming acid, and if the experiment had been continued, several 
kilos. of the anhydride would easily have been obtained. Neverthe- 
less, the quantity of platinised asbestos amounted only to 30 grams, 
corresponding to about 2°5 grams of platinum. 

Finely divided platinum and also platinum asbestos are said to lose 
their action as contact-substances, if foreign substances like ashes, 
flue-dust, &c., become deposited on them ; as, however, the above gases 
cannot be rendered impure and are thoroughly washed, this cannot 
take place in the above process. Since the action of the platinum 
already commences at a moderate red-heat, the gas which comes from 
the decomposing-furnace could be used for heating by placing a low 
muffle on the top of the former, and putting tubes of fire-clay loosely 
filled with asbestos into the muffle. The acid vapours can either be 
passed into chambers or into a tower through which a stream of 66° B. 
acid flows; in the former case anhydrous acid, and in the latter fuming 
acid will be formed. 

Finally, the author states, that vitriolstein or other anhydrous sul- 
phates when heated strongly in large distilling vessels, will form the 
above mixture of gases. 

From the above it will be seen that this process for preparing 
anhydrous sulphuric acid may well be adopted for working on a large 
scale, for it is not only closely connected with the preparation of 
English sulphuric acid, but also allows a continuous and unlimited 
manufacture, which neither requires large and expensive apparatus 
nor great skill on the part of the workmen. ‘ 

It is very possible that this powerful reagent will be of the highest 
value in chemical industry, and for this very reason the author trusts 
his experiments will receive due consideration. 


D. B. 


The Use of Soda-waste in the Manufacture of Glass. 
By G. Lunee (Dingl. polyt. J., cexvi, 375). 


AN answer to a suggestion of Schott, to use soda-waste as a mate- 
rial for glass. Svoda-waste contains too much sulphur and also 
alumina, iron, gypsum, &c., for the manufacture of fine glass, but it 
has been used, after most of the sulphur has been removed, for black 
bottles. W. R. 


Refining of Glass. By E. Frimy 
(Compt. rend., Ixxxi, 1154—1157). 
THE excess of sodium sulphate used in the manufacture of glass is 
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useful for rendering the glass colourless and fusible, but the presence 
of a solid or gaseous reducing body converts a portion of the sulphate 
into sulphide, when the following reaction occurs :— 


NaS + Na,SO, + SiO, = NaSiO, + SO, + S. 


In this way arise the numerous bubbles of gas which sometimes spoil 
the glass at the end of the process.. The skill of the glass-maker con- 
sists, therefore, in availing himself of the excess of sodium sulphate to 
effect the vitrification of the silica, and in afterwards removing the 
sulphate without transforming it in sulphide, for which purpose the 
operation of poling is usually employed. 

R. R. 


On the Constitution of Glass. By O. Scuorr 
(Dingl. polyt. J., cexvi, 346—353). 


Knapp has shown that both the sulphates and carbonates of the alkali- 
metals, when fused with the sulphates and carbonates of the alkaline 
earths, form a homogeneous fluid, and, on cooling, the two salts crys- 
tallise out side by side. The silicates behave in the same manner, but 
as the silicates of the alkalis are not crystalline, they have an influence 
on the crystallisation of the calcium silicate. The alkaline silicates keep 
the calcium silicate in solution while hot, but deposit it on cooling, if 
the cooling take place slowly, but if quickly, the whole solidifies to a 
homogeneous mass, for the non-crystalline sodium and potassium 
silicates prevent the calcium silicate from crystallising. 

Nothing is known about the proportions in which the calcium and 
sodium are combined with silicic acid in glass, but the simplest formula 


may be expressed as : no \ z SiOz. 


Various experiments were made, varying 2, y, and z, with a view to 
the elucidation of the properties of definite silicates of calcium and 
sodium. 
j, N01 |2Si0,. This glass resembled porcelain in appearance, 
* CaO S and under the microscope was seen to consist of in- 
terlaced crystals in an amorphous mass. 


x oe \ 8Si0,. Like No. I, but not quite devitrified. 
It Na,0] 4Si0,. Slightly devitrified, owing to the presence of 
* CaO a small quantity of alumina, but a fair glass. 
q y g 
wv. \ 5Si0,. Very good. 
Vv Na,0 ] 6Si0.. Not quite melted; particles of sand floated on 
* CaO the top. 
VI. “Ono 38i0:. Partially devitrified. 


VII. oy }asio,, and VIII. pond 5Si0,. were good glasses. 


SRE Re 
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From these experiments it appears that the devitrification depends 
on the relative amount of calcium silicate, for the sodium silicate can- 
not hold it in solution on cooling. The greater the proportion of silica 
present, the more difficult is the glass to fuse; consequently the interval 
of temperature between the softening of the glass and its complete 
fusion is greater, and it remains semi-fluid at a higher temperature, the 
crystallisation of the calcium silicate is thus prevented. 

If atomic proportions of soda to lime are used, at least 67 per cent. 
of silica is necessary. For plate glass, which is exposed to weather, the 
largest possible amount of silica must be employed. Crown glass 
should contain less silica, but more lime. Its composition is usually 
SiO, 71°5 per cent.; Na,O 13°5 per cent. ; CaO, 15-0 per cent. 

Ww 


The Composition of Pressed Glass. By H. C. Benratu 
(Dingl. polyt. J., cexviii, 275—277). 


Tuis is a short account of the glass employed for shaping articles by 
the operation called “ pressing,” which consists.in fusing the softened 
glass into metal forms, and thus communicating to it the required 
shape. 

England takes the credit of being the home of this manufacture, 
which, according to Lobmeyer, was introduced about the year 1810. 

The following is the analysis of a new English pressed flint glass 
having a specific gravity of 2°874. 


PN Rcd cenvecsecsenee cKvsdenersecesneds 61:27 
Aluroina and oxides of iron and manganese 0°68 
CRED OE URE oo vccosccvcosescesesesicsseecs 22°36 
Pc bbdE61 55604 Psc er er edsevesoneseneanes 1:05 
Ld c4hbeseeeeDEUGeeHeredevonssensngeete 7°55 
Pe dkdnntcndbebeddcarnduceonsesveswes 7°07 

99°98 

H. H. B.S 


Washing of Kaolin. By H. Scuwarz 
(Dingl. polyt. J., cexviii, 221—222). 


Some kaolin was submitted to the process of washing, and the coarse 
and fine portions separately analysed. From the results it appears that 
both parts are of nearly the same composition. 


H. H. B. §. 


Manufacture of Pig-iron containing Manganese and Phos- 
phorus in Belgium, and Production of Fine-grained Iron. 
By Le Cuare iier (Dingl. polyt. J., cexvi, 342—346). 


_ Manufacture of Pig-iron.—Near Liege an ore is found, yielding a pig- 
iron which contains 4 per cent. of phosphorus. When it is mixed with 
a manganiferous ore containing 15 per cent. of metallic manganese and 
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33 per cent. of iron, which is found near Nassau, and smelted, a pig is 
obtained, which, in puddling, easily gives up the phosphorus. At 
Grevignée, 1,000 kilos. of coke, 1,500 kilos. of ordinary, and 500 kilos. 
of manganiferous ore are used for an iron containing manganese; and 
for ordinary pig-iron, 1,000 kilos. of coke, 850 kilos. of lime, and 2,500 
kilos. of ordinary ore. Three different sorts of pig-iron are manufac- 
tured, one containing more than 6 per cent. of manganese, which, when 
broken across shows mirror-facets ; another with 3 to 6 per cent. of man- 
ganese, but with facets so small as hardly to be visible; and the third 
contains less than 3 per cent. of manganese. The slags are green in 
the interior, and brown on the outside. They contain } to 4 of the 
amount of manganese in the ore. If much lime is added a white pig is 
formed, rich in manganese. 
Some analyses of pig-irons and their slags are given: 


Pig-iron. 

a. b. c. d. é J. g: h. 
Onevccccese BE — — 6°29 2°25 271 a — 
Digcsssscen 2 06 —_ 0°7 0°98 097 O213 0376 
oe Laas not determined 0:009 0°05 0°04 — 
Povsrcccces 16 109 1°46 — 1°20 0°52 1°84 2°804. 
BM cccccess. 88 3:04 1:60 5°27 2°65 2°73 0°:279 _ 
GR. cececcss — _ — — 0°03 — — _— 


a. Grevignée ; b, c, d. Ougrée; e, f. Dolhain; g, h. Espérance. 


Slags. 

a. ’ c. d. 
Erg hvala vesenale igntleiaiete 32°75 35°00 89-00 38°00 
i cccceesecencssces Mn 45°00 40°00 41:00 
TED scscccccccccscces OFF — _— — 
BE sisscdvcceccccces ETED 13°00 12:00 14°60 
|, Sree ee 0:93 3°76 2°17 2°17 
0 ee 0°50 2-00 1:50 
Da Gmtaceusassee os 0°74 0°59 _ 0°45 
| eee _ 0°36 1625 0°20 


a. Slag from pig-iron containing 6 p.c. of manganese ; 4, c, d. Slag from Espé- 
rance. 


Manufacture of Wrought Iron.—The iron is refined in puddling 
furnaces. The waste heat is used for heating steam-boilers. The charge 
used is a mixture of iron containing manganese, with white pig, made 
from somewhat purer ore than ordinary pig-iron, and usually contains 
less than 1 per cent. of phosphorus. 

When the iron contains less than 5 per cent. of manganese, it is some- 
times puddled alone. The charges consist of 200 to 225 kilos.; for 
best sheet-iron 175 kilos. of spiegeleisen containing 7 per cent. of man- 
ganese, and 50 kilos. of white pig, or 50 kilos. of German spiegeleisen 
containing 12 per cent. of manganese, and 175 kilos. of white pig-iron ; 
and for second quality pig-iron with 5 per cent. of manganese. At 
Dolhain a steel of best quality is made from } to 3 of A pig-iron, con- 
taining more than 6 per cent. of manganese, and the rest white pig. 
For second quality of steel for wire 4 A and 2 of pig. For fine-grained 
iron of second quality, + B, containing 5°6 per cent. of manganese and 
4 of the C pig-iron or of white pig containing less than 3 per cent. of 
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manganese. The better the quality required, the slower the iron should 
be worked, and at as high a temperature as possible. For the best 
quality of fine-grained iron four charges of 900 kilos. of pig-iron are 
put in every twelve hours, whereas iron of middling quality requires 
eight charges of 1,700 kilos. every twelve hours. 

The pigs are classified into two sorts, one with even grain, and one 
with large grain. Phosphorus is more easily got rid of from manga- 
niferous iron, as the following analyses show :-— 


a. b. e. d. 
Hammered. Rolled. Sheet. 
Diewiidiviacccea See 0°053 0°106 0°016 
Boussesceccsscce OO 0°299 0°299 0°103 
Gessee<50ce0 Cae 0°614 0°266 0°277 
W. R. 


On the use of Calcined Lime as a Flux in the Blast Furnace. 
By I. L. Butt (Engineering, Sept. 10th, 1875; Dingl. polyt. 
Journal, ccexviii, 260—261). 


Cons1DERING that a large, quantity of the coke required in the blast 
furnace is used to expel the carbonic acid from the raw lime-stone, 
and further, that heat is absorbed to some degree during the reduction 
by iron or carbon of a part of this liberated carbonic acid to carbonic 
oxide, one is naturally led to inquire whether an economy of fuel might 
not be effected by the employment of previously calcined lime. 

Practical experiments have shown that by the use of burnt lime in 
the smaller blast furnaces a somewhat greater production, a better 
quality of iron, and also at times a trifling saving of fuel results, whilst 
in the large and newer furnaces this is not the case. The object of 
this paper is to explain this apparent want of harmony between theory 
and practice. 

The reduction by carbonic oxide of many easily reducible ores begins 
at 200°, and the products of this reduction are carbonic acid, iron, and 
some carbon. Carbonic acid also, at a certain temperature, is reduced 
by carbon to carbonic oxide. At 410° the carbonic acid begins to 
reoxidise the iron reduced at the lower temperature, and this oxida- 
tion by carbonic acid increases with the rise in temperature, so that at 
a bright red heat a mixture of carbonic acid and carbonic oxide in 
equal volumes will extract from sesquioxide of iron only one-third of 
its oxygen, whilst metallic iron at the same temperature will take up 
from such a mixture two-thirds of the oxygen which it would contain 
as peroxide. 

By the use of burnt lime the heat in the furnace is certainly in- 
creased, and the presence of this heat is made known by a rise in the 
temperature of the escaping gases. This increase in temperature, 
however, induces a greater formation of carbonic oxide in preportion 
to carbonic acid, perhaps through the oxidising power of the latter 
being increased, and, therefore, more carbonic oxide being necessary 
for the reduction, or perhaps through the carbonic acid being more 
easily reduced by the carbon. Whichever may be the true explana- 
tion, the result remains the same, viz., an absorption of heat, which 
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means a waste of fuel, so that the gain on the one hand is cancelled 
by a loss on the other. 


H. H. B. 8S. 


Warner's Method of Refining Pig-iron. By Rico 
(Dingl. polyt. J., eexviii, 125—128). 


THE object of this process (mentioned 1875, 216, 490) is to remove 
silicon and sulphur from pig-iron containing these substances by means 
of a mixture of special refining agents (oxide of iron and manganese, 
lime, &c.), which are themselves infusible or very refractory, with 
other substances which melt at a lower temperature, and although they 
do not act on the iron, nevertheless, by their easy fusibility, bring the 
former reagents into contact with the fluid iron in such a way that 
they can completely act upon it. J. Warner, who introduced his 
method at the foundries near’ Middlesborough in Yorkshire, uses, 
according to E. Rigo (Revue Universelle des Mines, &c., 1875, p. 218, 
&c.), the following mixtures, which are finely powdered and intimately 
mixed :— 

a. 2 pts. by weight of soda (sodium carbonate) and 3 parts of 
ferric oxide; 1 ton of pig-iron of 1 p.c. silicon requires 40 kilos. of 
the mixture. b. 1 pt. of soda and 2 pts. of oxide of manganese, 40) 
kilos. being required for 1 ton. c. 3 pts. of soda and.2 pts. of slaked 
lime ; 1 ton of iron wants for every per cent. of silicon 38°5 kilos. of 
the mixture. d. 1 pt. soda and 2 pts. of fluor spar; this flux, how- 
ever, cannot in general be recommended, though it answers well in 
special cases. Sodium carbonate, owing to its price, is added only in 
quantity absolutely necessary to obtain the desired object of bringing 
the action of the cheaper and specially refining agents into full opera- 
tion. 

In using mixtures of several of the above reagents, the quantity of 
soda must be proportional to the quantities of the other chosen reagents. 
A mixture, e.g., of 2 pts. of lime and 2 pts. of manganic oxide requires 
3 pts. of soda. The total quantity of silicon in pig-iron could of 
course be removed by soda alone; such a process, however, would be 
too expensive, for 2°5 tons of iron require for every per cent. of silicon 
27—36 kilos. of soda. 

Finally the author states that decrepitating salts could also be used, 
which, when heated, would mechanically split the reagents and force 
them into the metal. 

The following is Warner’s refining process :— 

The iron in the blast-furnace runs into a cast-iron receiver or boiler 
lined with a fire-proof substance, over the bottom of which the above 
reagents are spread, so that the fluid iron covers the former. It is 
advisable to give the receiver a sufficient height, in order to decrease 
the quantity of flux in due proportion, so that the latter, by rising in 
the column of liquid metal, can more fully develop its active power. 
Experiments showed that, for refining 3:5 tons of metal, forming a 
column 1°5 m. high, no more flux was required than for refining in the 
same degree 2°5 tons of the same iron, forming a column 1 m. high. 
By using a cylindrical receiver of *6 m. diameter, and deep enough to 
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hold a charge of 1°5 tons of iron, 18 kilos. of sodium carbonate and 
18 kilos. of lime were required for removing 1 p. c. of silicon. With 
the same quantity of flux it would be possible to refine 2°5 tons of 
metal, forming a column in the receiver 1 m. high. 

The above soda-lime mixture suffices for the removal of sulphur in 
pig-iron ; the slag, however, is very tough and infusible, and not easily 
removed; it is, therefore, best to add a basic substance like ferric 
oxide, zinc oxide, fluor spar, or clay, in order to obtain a more readily 
fusible slag. Common yellow clay, with 10 pts. of soda-lime, has a 
good effect on the formation of slag, 5 pts. of soda being added to 
insure complete fusion. 

Warner uses reveivers wider at the bottom (the above were of the 
same diameter throughout, or wider at the top) in order to allow a 
large surface for action, the bottom being movable. The receiver 
rests on wheels, and after charging is wheeled under a special shaft, 
using hydraulic motors. 

Warner, however, admits that the substances which he recommends 
for refining have already been used for similar processes, and he 
merely claims as his own discovery a new mode of using these re- 
agents. 


D. B. 


The Galvanising of Iron. By F. A. Tuum 
(Dingl. polyt. J., eexvi, 339 —342). 


THE iron utensil, before being coated with zinc, must be thoroughly 
cleansed ; sand from the mould is kgushed off, and all fat, &c., removed 
by heat. The surface is then cleaned, first with sulphuric and after- 
wards with hydrochloric acid. The sulphuric acid used is chamber 
acid diluted with 20 or 30 times its volume of water. The hydro- 
chloric acid is undiluted crude acid. The goods are allowed to remain 
in the sulphuric acid for a day or two, but only for a few minutes in 
the hydrochloric acid. The iron is then dried, and becomes covered 
with a film of chloride, which protects it from oxidation. They are 
then dipped into the zinc-bath, the metal in which should be quite 
melted. There they are allowed to remain till they have become as 
hot as the zinc. The scum of zinc oxide is carefully removed before 
the iron is taken out, and all the excess of zinc is drained back into 
the bath. Small objects, such as nails or chains, are dipped in a wire 
net, and shaken well while cooling, to prevent their being glued 
together. 

The zinc, if too hot, forms an alloy containing about 5 or 6 per 
cent. of iron. It is best to use a bath with a clay bottom heated by 
gas. The alloy when formed sinks to the bottom in a hard mass, and 
may be taken out with a perforated ladle. It is used for castings, or 
sometimes the zinc is extracted and again used. 


W. R. 
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Chromeisen and other Alloys. By Sercius Kern 
(Chem. News, xxxii, 265). 


TuHIs paper gives further experiments on the use of chromeisen in the 
—_ of steel by the Siemens process (Chem. News, xxxii, 
p. 136). 

(1.) By using chromeisen instead of spiegeleisen, very soft steel is 
obtained. The use of the chrome-iron alloys therefore appears to be 
limited, the steel obtained being unfit for rails, axles, tyres, &c. 

During some experiments with these alloys the author noticed a 
strange phenomenon. Chromium is known to be very hard, and even 
scratches hardened steel; a malleable alloy, however, was obtained, 
which could easily be bent. In opening the crucibles, sometimes 
nothing but slag was found, but in breaking them the alloy was found 
sa the bottom. The average composition of the alloy was found to 

€:— 


Per cent 
i eg i win mute 96°40 
ee 2°30 
DT cicpnauhe gbae 60000 t0eebOn® traces 
eee rer beceneeeense , 
Si ee eRe tie \ head 

100°00 


(2.) By melting a mixture of cast-iron, tin, and lead in the follow- 
ing proportions a very liquid alloy is obtained :— 


Per cent. 
Ne al Oe ke eee a eee ie 79°00 
pv calais ow tanencra abohe dlelorety mas ieee 19°50 
cds cing eb a eeiewene em aulnue 1:50 

100°00 


The alloy is to some degree malleable, of a very handsome appear- 
ance, and could be used for casting small articles. 


D. B. 


The Bessemer Process. By H. Scuwarz 
(Dingl. polyt. J., eexviii, 211). 


In working the Bessemer process, it sometimes happens that the usual 
appearances indicating the end of the operation present themselves 
before the process has really been terminated. This most frequent!y 
happens when the charge becomes too hot, and the author considers 
it probable that under these circumstances the temperature of dis- 
sociation of carbon dioxide is reached, so that the oxygen of the air 
passes through the molten iron without combining with the carbon. 
H. H. B. §S. 
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Utilization of Calamine Residues. By H. Scuwarz 
(Dingl. polyt. J., cexviii, 212—214). 


In dressing calamine in Upper Silesia and other places, there is left a 
residue containing from 6 to 10 per cent. of zinc, which, notwithstand- 
ing the enormous quantity that has accumulated, appears too poor to 
allow of being worked up. The author proposed some time ago to 
treat this residue, after first roasting to expel carbonic acid, with a 
boiling concentrated solution of sal-ammoniac, by which the zinc 
becomes dissolved, forming a double chloride of zinc and ammonium, 
(CINH;).Zn, which separates out in the cold in the form of white 
prismatic crystals :— . 


ZnO + 2NH,Cl = (CINH;).Zn + H.O. 


On the addition of water, these crystals split up into NH,Cl and 
ZnO0.H,0. 

Since, however, owing to the clayey consistence of the residue to be 
worked up, a considerable quantity of the sal ammoniac becomes 
absorbed and consequently wasted, the author now proposes to effect 
the extraction by means of hydrochloric acid in the following manner. 
The calamine residue is first to be gently roasted, at such a tempe- 
rature that the carbonic acid shall be expelled from its combination 
with the zinc, but that the carbonate of lime present shall remain 
undecomposed. The gently roasted residue is then to be mixed with 
just sufficient very dilute hydrochloric acid to effect the solution of 
the oxide of zinc, by which this constituent will be principally dissolved, 
although, of course, the solution of a small portion of the carbonate 
of lime will be unavoidable. Milk of lime is then to be added, and 
the precipitated ZnO dried and reduced to metallic zinc. 

On treating in this way a residue containing 9°5 per cent. ZnO, 
5°6 per cent. was dissolved out in the first instance, and on subjecting 
the undissolved matter a second time to the same treatment, an addi- 
tional 1-5 per cent. was extracted. 

From the local prices of hydrochloric acid and zinc there appears a 
possibility of realising a profit by this process. 

H. H. B. §. 


Extraction of Copper from Poor Ores. By C. Jezuer 
(Dingl. polyt. J., eexvii, 478—482). 


TuE material employed was the burnt residue from pyrites, which had 
the following composition :— 


Bs 6c ctnasnecenceves 35°83 per cent 
CRE cc cncecesvodes 1-01 - 
BEE 66666056 00509 2°50 a 
BED. sac cvseeseesenss 2°80 . 
Silica, alumina ........ 12°52 na 
BalRREP 2. .ccccccccese 39°65 - 
Sulphuric acid ........ 460 


Traces of silver, lead, magnesia, and soda. 
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The residue readily disintegrated on exposure to the air: the mass 
was treated with warm dilute hydrochloric acid of 2° to 3° Baumé, 
and the copper was precipitated from the solution by means of scrap 
iron. The method proved successful. 

M. M. P. M. 


Colouring Brass. By H. Scuwarz 
(Dingl. polyt. J., cexviii, 214—215). 


In order to communicate to brass work a fine golden yellow colour, 
the scale of oxide is first removed by immersion in dilute sulphuric 
acid. The red appearance of the surface after this treatment probably 
arises from the scale consisting of cuprous oxide, which, with the 
dilute sulphuric acid, forms cupric sulphate and metallic copper :— 


Cu,0 + SO; = CuO0,SO; + Cu. 


The brass is then subjected to the action of very dilute nitric acid, 
which gives to the surface a greyish-yellow colour. This appearance 
has been explained upon the assumption of the formation of a surface 
containing excess of zinc, which in the succeeding final treatment 
with concentrated nitric acid, becomes again richer in copper and 
consequently of a bright yellow colour. A microscopical examination, 
however, shows that these appearances are due more to optical effects, 
for in the grey surface numbers of sharp crystals can be seen, the 
points of which become rounded off by the after-treatment with strong 
nitrie acid. 

If the surface should become stained through delay in washing off 
the nitric acid, it can be rectified by the application of a concentrated 
solution of common salt. This seems to indicate the formation in the 
first place of cuprous oxide on the surface of the brass, which becom- 
ing cuprous chloride by decomposition with the salt, dissolves in the 


concentrated solution. 
HB. BB. B. @. 


Baryta in Furnace-dust. 
By H. Scuwarz (Dingl. polyt. J., cexviii, 219). 


In Upper Silesia the dust from the furnaces, &c., serves as a valuable 
material for the extraction of zinc. On submitting this substance to 
an examination with the spectroscope, the barium lines were observed, 


and the presence of baryta was also shown by chemical analysis. 
H. H. B. S. 


Incrustation on an Old Flue. By J. W. Cuatmers Harvey 
(Chem. News, xxxii, 252). 


An underground flue, by which the fires from a range of large boilers 
communicated with a high chimney, showed when opened an incrusta- 
tion on the roof and walls a quarter of an inch to nearly an inch in 
thickness, extending upwards of 50 feet. The thickest parts formed 
a ridge exactly over the joinings of the bricks where the mortar had 
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been exposed to the action of the gases. The fiue had been used for 
five years, and the boilers were fired with the Cumberland coal of the 
neighbourhood, a caking coal of about 2 per cent. sulphur. The fol- 
lowing is an analysis of the substance dried at 212° F.:— 


Per cent. 
SUI nik onccicdcdscsesdes 23°39 
EE hk ck46 cs dOWSets cucese 2°91 
iiccesdkéky neededabe ew dd 6°10 
DG cnc hededé bvudakeeds wane bea 11°31 
meas, METTLE 55 
Sulphuric anhydride .............6+. 38°14 
tected vewedsns ebdsde weet ee 6°47 
i 2252 duc busdkCeseussaaeseddeurs 52 
WD cdceenweewendewsdesdabenseece 11:40 

100°79 


A large proportion of the sulphur dioxide first formed from the 
sulphur in the coal appears to have been oxidized into sulphuric acid 
before reaching the chimney, and acting upon the bases in the lining 
of the flue had converted them into sulphates. The potash also seems 
to have been volatilised from the coal. 

The author, in conclusion, enquires whether the free use of mortar 
in covering the interior of flues might not be attended with beneficial 
sanitary results, as it would retain much of the sulphur dioxide, which 
would otherwise escape into the air. 

D. B. 


Preparation of Copper Phosphide. By H. Scuwarz 
(Dingl. polyt. J., cexviii, 58—59). 


SeveraL German bronze-casting works use at present phosphorus- 
bronze; Kiinzel and Montefiore use it on a large scale. They prepare 
the copper phosphide by putting sticks of phosphorus into crucibles 
containing the melted copper. To avoid a too-ready combustion, the 
sticks of phosphorus are coated with a firm layer of copper by placing 
them in a solution of blue vitriol. The quantity of phosphorus pene- 
trating the bronze is but very small; half a per cent. is said to be 
sufficient ; still a considerable quantity of phosphorus is always wasted. 
This might be prevented by filling a clay tube, closed at one end, with 
sticks of phosphorus coated with copper or with powdered red phos- 
phorus, and dropping the tube with its open end into the melted cop- 
per. If the tube is pressed to the bottom of the vessel, the vapours 
of phosphorus can escape only after having passed through a higher 
layer of the melted copper. 

With tin phosphorus also seems to combine, only very imperfectly. 
Copper phosphide is very easily obtained by lining a crucible with a 
mixture of bone-ash, silica, and coal—about 3 equiv. silica; 1 equiv. 
tricalcic carbonate, and 5 equiv. carbon. Granulated copper is then 
added ; this is covered with a layer of the mixture, and the crucible 


| 
| 
| 
} 
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closed with a well-fitting lid. Soda-glass, or milk-glass powder may 
also be added, the two former to facilitate the fusion, and the latter to 
line and cover the crucible. At a strong fusion the silicic acid acts on 
the phosphate, taking away the base. The phosphoric acid is reduced 
to phosphorus, and this is absorbed by the copper in the same degree 
as it is formed; 14 parts of silica, 18 parts of bone-ash, 4 parts of 
powdered coal, 4 parts of soda, and 4 parts of glass-powder mixed 
with a little gum-water were used for lining the crucible; after drying 
the latter the copper was added, and this was covered with the mix- 
ture, and the whole fused at a strong red-heat. The copper assumed 
a greyish-red colour, and appeared to be well fused. For analysis, a 
portion was dissolved in nitric acid and the copper precipitated by 
sulphuretted hydrogen. In the filtrate the phosphoric acid was esti- 
mated by ammonia and magnesia-mixture. ‘I'wo experiments gave °5 
and ‘51 per cent. of phosphorus. In another experiment the author 
heated the mass for a longer time, and estimated the phosphoric acid 
in the nitric acid solution by precipitating with molybdate of ammonia, 
re-dissolving in ammonia and precipitating with magnesia-mixture. 
3°25 per cent. of phosphorus were found, the copper could therefore 
be re-melted with 6 vols. of pure copper to form phosphorus-bronze. 
The perfect homogeneity of the fused copper leads to the question, 
whether the secret of casting copper-rolling presses does not depend 
on the addition of a small quantity of copper phosphide. Since the 
blisters in casting are probably formed by the presence of Cu,O0 and 
Cu,S or carburet of copper, which on solidifying act on one another 
and form gases (CO and SO,), the presence of phosphorus, which 
reduces the cuprous oxide, would prevent the formation of these 


gases. 
D. B. 


On the Manufacture of Sugar of Lead. By Paut Prunp 
(Dingl. polyt. J., eexvi, 336—338). 


In the preparation of lead acetate it is important to avoid the addition 
of too much litharge, for the presence of a small quantity of basic 
acetate prevents the crystallisation of the neutral salt. On the other 
hand acetic acid may be wasted by passing the vapour too long over 


- the litharge. The usual method of ascertaining the point of satura- 


ticn is very empirical; it consists in observing the different noise made 
by the acetic acid vapour while streaming through the boiling water 
and litharge; by the smell of the hot liquid; by testing with litmus, 
&c. But setting aside the first two as untrustworthy, even litmus 
paper does not give satisfactory results, for blue litmus appears to be 
reddened by lead oxide long before neutralisation. The author has 
found a solution of 10 grams of mercuric chloride in 1 litre of water 
—a thoroughly trustworthy test. When it is added to neutral lead 
acetate, no turbidity is produced. But the presence of a trace of basic 
salt causes turbidity. A sample of the boiling water and litharge is 
filtered, and an equal volume of the solution of mercuric chloride is 
added. If the solution contains nothing but neutral acetate, it remains 
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clear, and the amount of basic acetate may be roughly estimated by 


the eye, according to the amount of the precipitate thrown down. 
W. R. 


Corroded Gauge-glasses. (Dingl. polyt. J., ecxvii, 340.) 


KAMMERER (Zeitschr. d. Vereins deutscher Ing., 1875, 389) examined 
gauge-glasses which had suffered seriously by the steam. Analysis 
proved that the bases in glass, e.g., soda, &c., had been partly dissolved 
by the water, forming compounds richer in silicic acid. Since the 
corroding of the glass took place only in the upper part, it is to be 
assumed that here, by the cooling from the outside, distilled water was 
formed which destroyed this part of the glass. Pure water, as is well 
known, has a stronger action than ordinary water, and the lower part 
of the glass, which was filled with water, was not attacked. The 
analysis gave (1) corroded part, (2) not corroded : 


1. 2. 
ONE. 6 6.bcd seceeees 70°118 69°554. 
BD sav eccesndeciveie 14941 15-086 
PED. 60.54 seveseveds 377 ‘421 
PE. Sdadesanwnusenss ‘423 "405 
MD asc0snev ecco .--+. 13°014 13°614 
Ferrous oxide .......... 387 ‘330 
Manganous oxide ........ traces traces 
SR 6c ce cesscvcces 374 421 


traces 


99°831 


The corroded part differed from the other part by its larger amount of 
silicic acid and its smaller amount of soda, and the difference would 
have been still greater if the analysed part had suffered more. 

D. B. 


De Haén’s Process of Purifying Boiler-water. 
(Dingle. polyt. J., eexvii, 338.) 


TuE so-called De Haén’s water-purifying process with barium chloride 
and milk of lime is now largely used in Austria. Hitherto the high 
price of barium chloride prevented its general use, because this article 
was not manufactured in that country. It is now, however, cheaply 
prepared on a large scale in an Austrian manufactory, and its use for 
purifying purposes is on the increase. 

According to a statement recently made by the Mannheim Society 
of Engineers, the expenses for purifying 38 cubic meters of water con- 
taining in 100,000 parts 

5 parts of gypsum, cost 6d, 


3s. 


be) ? ” 
The above Society also states the cost of this process if used in large 
works, 
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The expenses without using this method were : 


Cleaning boilers twice on contract............ 552 florins 

Cleaning boilers twice on daily payment ...... 837s 
Heating the boiler, after cleaning, 1,628 cwts. 
MAdens case eeebas ¥56 ndvceuneenes os: ia 
BOs 6 ccesees 2528 ~—,, 
After introduction of the above process: 

NE EN occ cess scescosecevesecees - 06 , 
500 cwts. barium chloride for 12 months...... 2500 ,, 
Labour, milk of lime, &c. ..... pnsabheeeeewe 432 =, 
BOO oscscceses 3028 _—sé=e,, 
Increased expenses ........ cocececccceeeeee O00 ,, 


It was, however, not possible to fix exactly the saving of coal conse- 
quent on the use of the pure water ; but there is little doubt that (with 
a daily consumption of at least 1,000 cwts. of coal) this will be greater 
than the above excess of 500 fl. without mentioning the considerable 
reduction in the repairing of boilers. 

D. B. 


On the Porosity of some Building Materials. 
By C. Lane (Zeitschr. f. Biologie, xi, 313—340). 


VenTILATION depends on the difference of temperature between the 
interior of the building and the external air; on the coefficient of dif- 
fusion of the interior and of the exterior atmosphere; and on the direc- 
tion of the wind ; it is also favoured by accidental chinks in doors and 
windows, and by the porosity of the stone of which the house is con- 
structed. In his investigation on the porosity of materials, the anthor 
has examined their permeability, both when wet, and when dry, by air 
and by coal gas; and the gradual increase in permeability of a moist 
surface in process of drying. In connection with this, he has deter- 
mined the capacity of different materials for absorbing moisture. 

After reference to Graham’s and also to Bunsen’s experiments on 
diffusion, and after allusion to v. Pettenkofer’s, Schulze’s, Mirker’s, 
and Dufour’s experiments on the permeability of walls to air, he 
gives a sketch of the manufacture of an artificial stone made from 
coarsely powdered slag from a blast-furnace, and slaked lime; this stone 
he recommends for its permeability to air, and for its strength. 

The apparatus for determining the permeability of different materials 
to air, consisted of a gasholder filled with compressed air. The air from 
the gasholder passed through a gas-meter from which a T-tube pro- 
ceeds, one limb of which communicates with a manometer, while the 
other passes into a flask containing sulphuric acid, for the purpose of 
drying the gas. The gas issues from the flask into a small metal box, 
one side of which consists of a plate of the building material under 
examination; this plate is 3 centimeters thick, and has a surface of 
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25 square centimeters. .After opening the stopcocks, and allowing the 
air from the gasholder to communicate with the porous material, the 
amount of air which permeated the stone was ascertained by the indi- 
cations on tne dial of the gas-meter. 

The following conclusions were arrived at :— ; 

1. The amount of gas which passes through a porous diaphragm is 
nearly proportional to the difference of pressure on the sides of the 
diaphragm. 

2. The amount of gas which passes through a homogeneous porous 
diaphragm under a constant pressure, is inversely proportional to the 
thickness of the diaphragm. 

Every substance has a peculiar coefficient of permeability. If Q 
represent the quantity of air which permeates a substance of d meters 
thick, the surface of which is g square centimeters, in one hour, with a 
difference of pressure of (p,—p2) kilo. per cubic centimeter; and if ¢ 
be a constant, then 


Q=c (pi—P2)4 


d 
And as ¢ is the only unknown term, it is found thus: 


io. 
q( pi—P2) 


The following values were found for c in the following materials :— 


Kilo. 
Pi—P2: | 


Materials. 


. Bavarian Green Sandstone .... 
Swiss és 
. Cast gypsum 
. Tufaceous Limestone..........00e00 
. Glazed Clinker 
, Unglaned Clinker... .sscccscccccee 
PE Gh phe hon bo sasnse ee am ceee 
p ENED. 5.60. <0ineen-0es 0-0'8'os 
. Slag-stone, Osnabriick, 1871.......... 
, m 1871 

és eer er 

Haardt, 1873 

a a re errr 
. Light-coloured brick, Osnabriick ...... | 
. Slightly burnt brick, hand-made, Munict 
. Well burnt brick, ‘i 
. Brick, machine-made, 


CO ONIRD NS wre 


difference of 0°0108 kilo. per square centi- 


meter. 
on was 30 millimeters. 


” 


In all these experiments there was a constant 
The thickness of all the pieces experimented 


” 


A coat of paint prevents the air from permeating a porous plate. A 
plate of gypsum, which gave the value Q = 40°10, was painted over 
with ordinary whitewash, after which it gave Q = 29°41, and oil-paint 

VOL, XXIX. 3H 
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rendered it completely impermeable. Wall-paper also materially affects 
the permeability. 

Moisture has the effect of preventing the diffusion of air to a greater 
or less extent; the larger the pores of the building material, the smaller 
is the effect produced. Cement, after lying under water for some time, 
becomes totally impervious. 

By substituting coal gas for air results were obtained, which did not 
differ materially from those obtained with air. 

Porous building materials part with the water which they have 
absorbed, the more rapidly the larger the pores: and the following list 
gives a comparative view of the order in which the material dries. 
Those which dry most quickly are placed first—slag from Haardt, 1873 ; 
tufaceous, lime-stone; slag from Osnabriick; tiles; Bavarian sand- 
stone; mortar; Swiss sand-stone. 

The author determined the porosity of certain stones by boiling them 
in water and allowing them to cool; the increase in weight gave the 
amount of water in the pores. The percentage by weight and volume 
of absorbed water is seen from the annexed table :— 


Weight | Volume 
per cent. | per cent. 


| | 


Dolomite, Poikam, Lower Bavaria 
Granite, Bt: Anne, Belgium ......00..ccsccscccececcee ce 
x fine-grained, Tinnesberg, Oberpfalz.............. 
me coarse-grained, Falkenstein _,, 
Green sandstone, Lohstadt, Oberpfalz .. 
a from Upper Bavaria . 
from Pettendorf, Oberpfalz.. 
Lime shale, Painten, Lower Bavaria 
Limestone, Keilstein, near Regensburg... ......:.000eeeeeee 
Keuper sandstone, Inlbach, tien sd Sel cies Socios eobineoeac ete 
Marble, grey, Belgium .. ere 
» lane bai, Carrara 
» blane clair ,, 
» white, Schlanders, Tyrol .. 
Serpentine, Neunberg v. W., Oberpfalz.. . 
Syenite, Treitlingen, near Roding, Oberpfalz .. ceasieae 
Transition Porphyry, Vohenstrauss Oberpfalz . ce eees 
Brick, hand-made, Munich. . ; ‘ 
machine-made. . 
Firebrick, Coburg. . 
nS Regensburg. . 


FPooococoossOoOnnwnerooon 


_ 
2 ON 


The amount of water absorbed by capillary attraction is greatest in 
the case of bricks ; next come Osnabriick artificial stone and slay, and 
finally sand-stone. Clinker is completely impermeable to w ater, 80 
that it forms an excellent material for roofs. 

W. R. 
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On the Behaviour of Ammonium Salts to Bone-black. By 
K. Brrnsaum and A. Bomascu (Dingl. polyt. J., cexvin, 148— 
151). 


J. Koxen and one of the above authors, in investigating the acids 
observed in the condensation-water of the vacuum-apparatus used in 
beet-root sugar refineries, directed their attention to the question, 
whether ammonium salts are absorbed by bone-black with or without 
decomposition, or whether these salts were removed from the juice by 
the coal-filter. Bone-black, as is well known, will absorb large 
quantities of gaseous ammonia, but the action of ammonia in solution 
on bone-black has never been studied. For investigating the degree 
of absorption, the authors obtained bone-black from Dr. Cunze, which 
was perfectly new, having the following composition :— 


MR eG rr AOSD ot i 2°46 


Granular bone-black was washed with water slightly acidulated 
with hydrochloric acid, again with pure water until free from acid, 
and dricd. It was then moderately heated by excluding the air. 

The action of the bone-black on the ammonia salts was investigated 
as follows. To 50 c.c. of the dilute solutions 50 grams of bone-black 
were added, and the mixtures allowed to stand at an ordinary tempera- 
ture (20°—25°) in well closed flasks for 24 hours, occasionally shaking - 
them up. The liquid was separated from the charcoal by filtering. In. 
a second series of experiments the vessels were kept in an air-bath at* 
a constant but rather higher temperature. The amount of ammonia. 
and acids was determined before adding the bone-black and after- 
filtering it off. A certain volume (10—20 c.c.) of the solution was 
treated with a certain quantity of standard soda and the mixture dis- 
tilled into a standard solution of sulphuric acid. By titrating back: 
the soda not neutralised in the retort and the acid not neutralised’ im 
the receiver, the data for calculating the quantities of ammonia and 
acids were obtained. For estimating the sodio-ammonic phosphate 
a direct estimation of the phosphoric acid had to be made. ; 

The following table shows the average of at least two, mostly, how. 
ever, three results, which agreed well with one another. ‘ 
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1 ce. of the solution Equivalent pro- 
contained. portion. 
Salts. | | 
| Of the 
Before | After | niger | piffor-| Before | absorbed 
absorp- | absorp- absorp- | 
tion. | tion, | “°° | | tion. | sub- 
| stances. 
Grams. | Grams. | Grams. | | p. c. | 
Ammonium hydrate...) NH; —_| ‘009834 ‘007025, -002809 28°56) — &. 
Ammonium acetate, ‘UNH ‘010460} 008920 -001540 14°72! 1°00 | 1°00 
NH,.C;H,0, ......-. lo,tto, 03691 | 931150) 005760] 15-65] 1-00 | 1-06 
Ammonium sulphate, NH, ‘03963 |:03573 |:003900} 9°84) 2-01 | 2°80 
(NH,),S0, (at 20°-25°) oh. ‘11232 |-10433 |-007990| 7°11} 1°00 | 1-00 
Ammonium sulphate, NH; °03963 |:03496 | :004670}11°78; 2°01 | 2°29 
(NH,) SO, (at 50°-60°), H,SO, |-11232 |-10060 |-011720|10-43| 1-00 | 1-00 
Potassio - ammonium NH; ‘01250 |°01135 |-001150} 9°20; 1°01 | 1°60 
sulphate, K.NH,.SO,. . \ F180, ‘07070 | -06654 |-00416 | 5°88} 1°00 | 1-00 
Sodio-ammonium phos-|)NH; | ‘01310 |-01159 |-00151 |11°52} 1-00 } 1-00 
phate, Na..NH,.PO,..|fH,PO, |-07650 |-06612 |-01038 |13°56) 1°01 | 1°20 
Potassio-ammonium tar-}) NH; ‘00968 | 00868 |-00100 |10°33; 1-00 1:00 
trate, K.NH,.C,H,O, “Jeti. ‘08541 |-07395 |-01146 |13-41| 1-00 | 1-30 


The facts which follow from this observation are : 

1. Bone-black absorbs only very little ammonia from an aqueous 
dilute solution of the same. 

2. Ammonia salts are also absorbed merely in a small degree. 

3. A slight decomposition of ammonia salts takes place by the action 
of bone-black on the former. This decomposition is larger with salts 
of polybasic acids than with those of monobasic acids. If the acid 
salts are readily soluble, they are slightly absorbed, but if they are 
difficultly soluble (potassio-ammonium tartrate) or are able to combine 
with substances in the charcoal (sodio-ammoninm phosphate), the 
acids seem to be absorbed more strongly than the ammonia. 

4, A higher temperature seems to facilitate the absorption of me 


ammonia salts by the bone-black. 
D. B. 


Use of the so-called Chrome-glue (Chromleim). 
By H. Scuwarz (Dingl. polyt. J., cexviii, 60). 


Tue breaking of a valuable cylinder gave the author an opportunity 
of testing the above glue asa cement. This glue, as is well known, 
consists of a pretty strong solution of gelatin (5—10 p.c. dry gelatin), 
to which for every 5 pts. of gelatin about 1 pt. of acid chromate of 
potash in solution is added. This mixture possesses the property of 
becoming insoluble in water by the action of the sun-light, partly 
reducing the chromic acid—a property which is advantageously used 
in some operations of photography. The broken portions were coated 
with a freshly prepared solution, pressed together and fastened with a 
string. The cylinder was then placed in the sun, and after a few 
hours appeared firmly mended. Even hot water cannot dissolve the 
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glue, and the crack was scarcely seen. Valuable glass vessels, which 
would be disfigured by a thick coating of cement, may be very neatly 
repaired in this manner. . 

Chrome-glue may also be used in the preparation of waterproof 
articles. The material being fixed on a frame, it is coated one, 
two, or three times with the solution and exposed to light. Port- 
manteaux and knapsacks covered with linen would thus be made 
waterproof in a very cheap and simple way. This glue may perhaps 
also be employed in preparing carion-pierre for roofing, either by 
saturating with the glue or with tar, and afterwards with glue. 
Hereby the evaporation of the volatile constituents in the tar would 
no doubt be effectually checked. A roofing prepared in this manner 
was exposed to the last year’s heavy falls of rain, without being 
damaged. 

D. B. 


Salicylic Acid as a Disinfectant. By M. Rozsnyaz 
(Chem. Centr., 1875, 280—281). 


THE sparing solubility of salicylic acid in water (1 in 300) impedes its 
use as a disinfectant. The acid may, however, be dissolved by the aid 
of thrice its weight of sodium phosphate in 50—100 parts of warm 
water, and this solution remains clear when cold. There are, never- 
theless, certain disadvantages attending the use of such a solution in 
surgery. A better solvent, and one free from these disadvantages, is a 
solution of sodium sulphite. One part of salicylic acid and two parts 
of sodium sulphite dissolve in fifty parts of cold water to a clear 
solution, which acts as a powerful antiseptic. . 

T. 8. 


Mucylin, a Grease for Wool. (Dingl. polyt. J., ecxvi, 372). 


Mvucy in is composed of 9 kilos. of fatty acids, 9 kilos. of potash-soap, 
5 kilos. of glycerin at 28°, 10 grams of zinc sulphate, and 25 kilos. of 
water. The fatty acid is mixed with the glycerin, or anima] or veget- 
able mucus, and the soap is added. The mixture is diluted with 10 
litres of water, at 80°, in which 10 grams of zinc sulphate have been 
dissolved. The rest of the water is then added with constant stirring. 
The resulting viscous mass may be kept for 14 days without spoiling. 
For use 16 kilos. are mixed with 18 kilos. of water, and allowed to 
stand till clear. 


W. R. 


Action of Mineral Salts on the Crystallisation of Sugar, and 
the Determination of their Coefficient. By P. Lacrance 
(Compt. rend., Ixxxi, 1249—1251). 


THE author has endeavoured to determine whether all mineral salts 
exert an equally injurious effect on the crystallisation of sugar, as he 
had reason to suppose that the usual coefficient, 5, was too high. 
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Ten varieties of salts were experimented on under such circumstances 
as would occur in actual practice ; the proportion used was two kilo- 
grams of anhydrous salt to every hundred kilograms of syrup as run 
from the vacuum-pan into the crystallisers. 


Return | Coefficient 
Name of Salt. of of each 
Sugar. Salt. 
Chloride of sodium....,........ 54 p.c. | _ 
“ SS. pee 48 p.c. | 3-0 
calcium . 53 p.c. | 0-5 
Sulphate of sodium.......... 50p.c. | 2°0 
potassium ..... see. caus seocst Ge | OS 
Carbonate of sodium ..........ss0ssesees. 47 p.c. 3°5 
Sect areneeseeesiaes 47 p.c. 3°5 
Nitrate of sodium . 4lp.c. | 6°5 
potassium. iSwewdteieee eeee ep as 43 p.c. | 5°5 
Phosphate of sodium. . 44 p.c. | 5°0 


From this it will be seen that, contrary to usual belief, the action of 
the chlorides is least hurtful of any; having regard, however, to the 
variations which exist among them, the author is of opinion that the 
old coefficient should be retained. 

we: 


On the Optical Inactivity of the Reducing Sugar contained 
in Commercial Sugar. By Aimé Girarp and Lasporp (Compt. 
rend., Ixxxii, 214—216). 


Two conflicting opinions exist, the one advocated by men of science, 
the other by manufacturers, concerning the rotatory power of reducing 
sugar. Dubrunfaut has long believed that reducing sugar has no 
optical action, except in the case of some foreign molasses; but many 
manufacturers consider this sugar to be simply levulose, possessing a 
rotatory power equal to 0°380 of the dextrorotatory power of dextrose. 
This question is more important for cane than for beet-root sugar. 
The amount of sugar in the sample examined by the authors was 
determined first with the polariscope; it was then treated with excess 
of Febling’s solution, and the reduced copper oxide weighed ; another 
quantity was then converted totally into grape-sugar by boiling with 
hydrochloric acid, and estimated in the same way. The number given 
by direct analysis was subtracted from that given by the inverted 
sugar, and the difference corrected for the formule of the two sugars. 
On comparison with the results obtained by using the saccharimeter, 
the two estimations were found to agree very closely. From a great 
number of experiments, the authors conclude that Dubrunfaut’s state- 


ment is to be depended on. 
W. R. 
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Transformations undergone by Cane-sugar in Raw Sugar 
and in the Sugar-cane. By A. Miinrz (Compt. rend., lxxxii, 
210—213). 


A 8MALL quantity of sugar, which has the property of reducing copper 
salts, is found in cane and beetroot sugars. It has not the same pro- 
perties as inverted sugar, for its action on polarised light often does 
not agree with that of grape-sugar, and is often zero. 

This uncrystallisable sugar may be separated from cane-sugar by 
draining it off, or by washing the crystals of cane-sugar quickly with 
dilute alcohol. When the rotatory power of this uncrystallisable 
sugar is greater than that of inverted sugar, it may possibly be a 
mixture of glucose and levulose, in which the latter predominates ; 
when it has no rotatory power, it may be either a mixture of dextrose 
and levulose in such proportions that they neutralise one another; or 
it may consist of an optically inactive glucose. The author inclines 
to the latter hypothesis, for he has succeeded in preparing it in a pure 
state from old sugar-cane, in which the cane-sugar has apparently been 
almost entirely transformed into this inactive sugar. Itis non-crystal- 
line, and resembles the sugar which Mitscherlich obtained by heating 
cane-sugar with water to 160°. It may be extracted frum old sugar- 
cane with boiling alcohol; it is always accompanied by mannite, which 
rapidly crystallises. Mannite does not exist in fresh sugar-cane, but 
is probably formed by some low form of vegetation. 

It is thus evident that the sugar which exists in raw sugar and in 
sugar-cane consists of an inactive glucose, in which variable propor- 
tions of normal glucose and levulose occur. 

W. R. 


Substitutes for Malt in Brewing. By J. Hanamawn (Fiihling’s 
Landw. Zeitung, 1875, 59, 114; Dingl. polyt. J., cexyiii, 345— 
353). 

It is a well known fact, that in the brewing of beer useful substances 

are lost, and this circumstance, combined with the continual rise in 

the prices of barley, hops, labour, and duties, has induced brewers to 
ventilate the question, whether a portion of the above substances 
might be replaced without detriment to the quality of beer. 

There are a large number of farinaceous substances which, when 
added to malt in not too large quantities, and worked up by various 
methods, are able to yield a good beverage. 

The quantity of starch obtained from a hectare by cultivating 
potato-plants amounts to three or four times that of barley, and by 
cultivating rice and maize to double the quantity. The cultivation 
of wild rice has not yet been successful in Germany, still the south 
of Europe and of the New World contain vast rice plantations. 

At present maize forms the chief surrogate of malt, but it is 
used secretly, on account of the prejudice against it. In Germany 
purified starch is largely used, and the author states that there would 
not be any objection to this, if comparative experiments had not shown 
that malt-wort containing one-third of starch attenuates in the same 
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time more than ordinary wort, and in proportion to the degree of 
fermentation gives a larger yield of yeast than normal beer, and that 
this yeast is moreover poorer in nitrogen, and becomes useless after a 
second treatment. Beers brewed with an addition of starch are 
strong, pale, and good in taste, so long as in their preparation pure 
fresh malt-yeast is used. Prepared potato-slices cannot give a good 
tasting beverage, but only purified starch or starch-sugar. By the 
latter large quantities of gypsum are sometimes brought into the wort, 
which give the beer a peculiar bitter taste. 

100 kilos. of malt contain 2°5 kilos. of soluble non-coagulable 
albumin and 2°5 kilos. of ash, half consisting of phosphates. Supposing 
that yeast-cells contain 3 parts of protein and 3 parts of non-nitro- 
genous substances, this material suffices for the formation of 4°2 kilos. 
of dry yeast of about 8 p.c. ash, principally potassium phosphate. 
The pappy yeast still contains 75 p.c. of water; from this yeast 
100 kilos. of malt would form 16°64 kilos. However, 100 kilos. of 
malt give 70 p. c. of extract of 7 p.c. albumin. If all these protein 
substances were useful for the conversion into yeast, 14 kilos. of dry 
yeast might be obtained from the above-mentioned quantities. Those 
protein bodies which are soluble in water, precipitated by tannic 
acid, and not precipitated by prussiate of potash, form good nutrients 
of yeast; still their quantity is not very large, even in the best kinds of 
malt. 

These albuminous substances give to beer not only its flavour, but 
likewise its nutritive properties, and are therefore of great physio- 
logical importance. Hence purified starch, which contains little or 
none of these substances, is the least suitable substitute for malt in 
brewing ; rice might be better, but maize would certainly auswer best. 
because it yields a very strong proteinaceous and fatty dough, which 
easily separates on the surface of the husks, and forms a very concen- 
trated and nutritious food for animals. The quantity of starch in 
the dry kernels of maize varies between 50—65 p.c. Gorham found 
77 p. c. in American maize. From 86 parts by weight of maize the 
author obtained the same quantity of extract as from 100 parts of 
barley. 

That maize may be advantageously used for brewing, it requires 
peculiar treatment, on account of the peculiar quality of its kernels, 
and the composition of its ingredients. The malting of maize did 
not turn out so satisfactorily as was expected in the first instance, 
as it requires during the malting a higher temperature than any of 
the other grains, and the separation of the horny shell from the 
mealy body, and the dissolving of the same requires more time than 
barley. It is well known from old English writings that maize has 
been malted in America for hundreds of years, and that beer has been 
prepared from maize-malt. Experiments for preparing beer from 
maize-malt were unsuccessful, the beer easily turning sour, and pos- 
sessing no durability. Malt, however, forms a good solvent for 
maize, and the only question is, whether maize ought to be used as 
such, or in the form of flour. Habich recommends maize-flour, and 
says that more than 90 p.c. of extract can be obtained; but the 
higher price of flour, and Haeker’s observation, according to which 
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such beers do not keep well, are against Habich’s recommenda- 
tion. 

New maize contains 28—30 p. c. of water, and maize dried in the 
air 12—13 p.c. The outside of the corn has a glassy translucent 
appearance, the inside shows an abundance of globules of starch, three 
times as small as those of barley. These kernels are surrounded by 
firm cells, and prevent the dissolving action; the maize must there- 
fore be either powdered or soaked, and boiled in water containing sul- 
phurous acid before it is mixed with the malt. Many patents have 
been taken out describing details of processes suitable for brewing 
with maize, and it is quite certain that no more than 50 p. c. of the 
weight of malt used ought to be taken, for an imperfect fermentation 
of sugar and dextrin may be the result. While beers treated with 
potato-malt ferment very strongly, and require a different treatment 
than malt-beer, the fermentation of maize-beers is very slow and 
regular. These beers, however, do not settle so easily, but after 
settling they become very strong, and the newly formed yeast is of 
excellent quality. 

The author gives analyses of white Tyrolese maize as used on a 
large scale for brewing purposes, also of the wort and beer produced, 
and of a sample of rice got from Hamburg. The maize analysis may 
be compared with Mulder’s analysis of barley :— 

Maize. Barley. 

Starch ‘% 65°72 
Dextrin 5°53 
é “30 

Non-coagulable protein substances, 

soluble in water 0 | | OO 1°92 
‘28 
9°27 
2°50 
Legumin i 9°42 
Extractives ‘ 1°96 
3°10 


100-00 


The colour of the fat of maize depends upon the different varieties. 
In this case it was pale yellow, and lost its colour when filtered through 
animal charcoal, then turned thin and liquid, and after some time 
assumed a darkish yellow colour, and solidified. It belongs to the 
drying oils. Its analysis gave :— 


Hydrogen 
Oxygen 


Maize-oil consists of the glycerides of oleic and palmitic acids. It 
requires as— 


Triolein 77°38 carbon, and 11°76 hydrogen. 
76°85 “ 12:26 * 
7593, 12-14 a 
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If after treating the dry material with ether it is boiled with 87 p. c. 
alcohol, filtered, and the filtrate evaporated, maize-fibrin separates on 
cooling, a body which is identical with the gluten-fibrin of barley. 
After having separated the oil, and treated the maize with alcohol, 
the residue was extracted with water. This clear yellow extract of 
slightly acid reaction deposits much albumin when evaporated. The 
solution, free froni albumin, gave the following reactions :— 

. With yellow prussiate of potash it gave neither turbidity nor pre- 
cipitate. 

Dilute nitric acid showed.a slight turbidity. 

Solution of corrosive sublimate gave a copious white precipitate. 

Concentrated nitric acid a copious precipitate. 

Neutralised acetate of lead a copious, bulky precipitate, insoluble 
in acetic acid. 

Tannic acid a copious precipitate of albumin. 

Silver nitrate a copious precipitate soluble in nitric acid. 

Copper so!ution was reduced when warmed. 

The extract still contains albumin, sugar, gum, phosphates, and 
extractives. 

The maize residue, saturated with water, gave when dried 86°69 p. c. 
of anhydrous maize; the quantities of starch, cellular tissue, and 
albumin, were determined by Oudemans’ method, and the different 
ingredients ca)culated on the anhydrous substance. 

500 kilos. of this maize were finely powdered, steamed, and added 
to the first and second mash in two portions; the fire under the pan 
was put out at a temperature of 75° C., and the solution was left alone 
for half an hour, to allow the sugar to separate. it was then boiled 
half an hour, intimately mixed with the residual coarse mash, and 
finally put aside. 40 p. c. of maize from the weight of malt used had 
been added. In a similar way a beverage of rice-malt and starch-malt 
was prepared, and the worts compared with that of a pure malt 
brewage obtained from the same malt. 

The sugar was determined by means of a well titrated Fehling’s 
copper solution. To find the quantity of dextrin the solutions were 
diluted, and after adding sulphuric acid, sealed in a wide and stout 
glass tube, and heated in an oil-bath to 110°. To 10 c.c. of the diluted 
wort containing 5 p.c. of extract, 15 c.c. of dilute acid, having 
116-grams of anhydrous acid in a litre, were added. Nine-tenths of 
the freshly formed sugar was in the form of dextrin. 

The polarisation-measurements were made with Soleil’s apparatus 
as follows :— 

Wort diluted to half of its original strength was treated with about 
5 p.c. of basic acetate of lead, filtered, and the colourless liquid 
polarised. Corrections were made for diluting and adding the lead, 
and the results calculated on the original density of the wort. The 
fermented worts were not diluted, and merely treated with acetate of 
lead and a few drops of tannic acid, filtered, polarised, and corrections 
made for the addition of the lead. 

Analysis of th: Rice wsed.—The anhydrous rice contains in 100 parts 

by weight :— 
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ns Sat 5 @ Wels woe eens oe 
EE ce rn caddnd anandee 2°63 
etn pete nee eset nke D4 
Protein substances... ...... 6°75 
ead oa ee as Swe 82 
TOGURME 0... cc cccccccccces 2°55 
Mineral substances ........ 1°82 

100-00 


Chemical Composition of the Decoction of Worts. 


Constituents Pure malt Maize-malt Rice-malt Starch-malt 
of the wort. wort. wort. wort. wort. 
PE Gaue-<e ives 4°96 4°08 4°84, 4°87 
Dextrin ........ 6°05 6°83 6°35 6°60 
ee ee ee 12°29 12°27 12°30 12°32 
Protein bodies. ... 82 ‘78 ‘68 42 
Other substances. . 46 58 ‘43 43 
Polarization. Soleil 
degrees ........ + 130 + 138 + 132 + 136 
Fermented worts. After the principal fermentation. 
I. II. Im. IV. 
I htt i sereaclo ts 2°71 2°76 2°90 3°19 
eer. 1:05 112 ‘98 35 
ak ali 4°54 4°31 4°42 4°74 
eee 6°59 6°48 6°25 5°91 
Protein substances . . ‘43 39 33 28 
Other substances ... 57 66 "52 54 


Polarization. Soleil 
rr + 72 +. 68 + 66 + 69 


The fermentation seemed the quickest in No. IV, and this beer had 
very soon to be put into casks. The fermentation of maize-malt was 
the slowest, and also required most time for settling, but the beer then 
became very strong and separated a yeast equal to that of malt beer. 
Besides barley, other corns can therefore doubtlessly be used as sub- 
stitutes for malt, which will give beers equal in quality to beers 
brewed with pure malt. This, however, is not the case with the 
freshly-obtained yeast, which degenerates into rice- and starch-malt 
worts, 


D. B. 


The Properties of Hops as Ferment in Bread-making in the 
— States. By M. Sacc. (Compt. rend., lxxxi, 1130— 
131). 


Ix no part of the United States is dough-leaven employed; neverthe- 
less the bread is in every respect superior to European bread. 
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To prepare the leaven, a handful of fresh hops is boiled in a litre of 
water and thrown on acloth. The solution, sufficient for 5 kilos. of 
flour, if used directly, is mixed with maize-flour or potato-starch, the 
paste dried, broken up, and kept for use in a dry place. When re- 
quired for baking bread, a handful of this leaven is put into water, with 
about five handfuls of flour and enough water to make a light paste. 
The mixture is left over night in a warm place to ferment, and on the 
morrow may be mixed with five kilos. of flour, and water in greater 
or less quantity as the bread is required to be more or less raised. 

It would thus seem that hops contain a soluble, alcoholic ferment 
capable of resisting boiling water, and instantaneous in its action. 
On these properties the uses of hops in brewing and medicine probably 


depend. 
P M. L. 


On the Composition of Must in the Different Stages of the 
Ripening of the Grapes. (Dingl. polyt. J., ccxvii, 342.) 


A WHITE grape, known in Italy under the name of Aramont, was used 
by Cossa, Pecile, and Porro for the following investigations, of which 
Cossa has given an account. The examination took place at eight 
different periods of ten days’ intervals, from July 26 to September 30. 
The density of the must was ascertained at temperatures of 17°5°— 
22°. The analysis was conducted in the usual way, and the results 


were: 


| 
In 1000 pts. | Grams in 1000 e.c. of must. 
by weight. 


Bitartrate of potash. 
Extractive substances. 
Mineral substances. ! 


Free tartaric acid. 


Stones and ekins. 
Specific gravity. 
deena 
Total acid. 


*12) 2-499) - 
‘95| 2-290): 
‘55| 2°280)° 
65) 1°722)- 
2°40] 4570) °: 
‘45! 5 °100)° 
‘40| 2-091) 
*20} 1-994 ° 


87 |1 02042 5 136 00 
43 |1 °01822 94/31 -87 
42 |1 °02182 6 |30 °00 
2) 38 |1 °03232 7 129-92 
37 |1 :03333 *d 120°10 
52 |1 °04778 2 (17°77 
45 |1 °0638* "7 |12°75 
40 | 1 °0583° ‘ 9 82 


SAN 


Ho bt DO OUD 


ANNE DA OY 
SEAaK 


ee) 


1 Pure ash after extracting carbon and carbonic acid. 3 At 21°2°. 
4 At 182°. © At 22°. 


Cossa’s remarks on the above table are :— 
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‘The above numbers show, that the quantity of sugar and of the 
extractives of the investigated must increased till the 20th of Sep- 
tember, from which date the substances in question decreased, whilst 
the nitrogen increased from this time, after it had continually de- 
creased from July 25 to September 20. However, the amount of acid 
present showed during the whole time (July 26 to September 20) a 
constant decrease. The mineral substances remained almost constant 
from July 26 to September 1, from which day they increased to Sep- 
tember 10; but from that day they again decreased.” (Biedermann’s 
Centralbl. f. Agriculturchemie, 1875, i, 341.) . 

D. B. 


Analyses of the Native Wizies of Virginia. By R. M. Cooper 


(Chem. News, xxxii, 160). 
TWELVE samples of wines manufactured in Virginia from grapes 
grown in the same State were examined with the results embodied in 
the following table :-— 


al | i | 
z Name. Source. | Description. Specific Alcohol.| Ash. 
gravity. 
1 Virginia claret ..| Alvey grape ....| Red, without ad- | 0°9949 | 9°80 (0°24 
| dition 
2 | Virginia hock ...| Concord grape ..| White, without | 0°9932 | 8°56 |0°17 
addition 
3 | Bacchantees ....| Concord grape..| Light red, 1871 .| 0°9941 | 10°04 (0°14 
4 | Concord .......| Concord grape ..| Medium red....| 0°9926 | 10°03 0°15 
5 | Sweet Concord..| Concord grape ..| Deep red, syrup | 1°0050 | 11°79 /0°18 
adced 
6 | Ives... .ssecess Ives grape......| Red, from pure} 0°9913 | 11°13 (0°12 
juice | 
7 | Delaware.......| Delaware grape..| White, sugar | 0°9931 9°46 ¥ ‘24 
added 
8 | Sweet Delaware..| Delaware grape..| White, syrup| 1°0117 10°57 0 ‘17 
added 
9 | Delaware ......| Delaware grape..; White, from pure| 0°9875 12°69 0°12 
juice | 
10 | Catawaba ...... Catawaba grape .| White, from pure| 0°9902 10°04 0°13 
juice 
11 | Norton’s .......| Norton’s Virginia} Purple red, no | 0°9953 | 10°57 0°31 
grape addition 
12| Dry Norton’s| Norton’s Virginia} Deep red.......| 0°9981 | 11°79 |0°20 
Virginia grape | | 


ABSTRACTS OF CHEMICAL PAPERS. 


Non- Carbonate 
volatile 


acid. 


Tannic 
acid. 


Volatile 


anid. Nitrogen. 


78 0-013 
"84 0 ‘01S 
52 0°013 
‘60 0-006 
‘11 0 006 
“69 0-008 
98 0°014 
*41 0-009 
"42 0 ‘016 
“41 0°012 
“66 0°018 
"D5 0-016 


0-018 
0 004 
0-019 
| 0-011 
| "0006 
— 0009 

0 008 

0-006 
_ 0-002 
| 0003 
| 0°019 
| 


COND WN 


BOE OME E ORE SOE 
ERSSSSRSERRR 
ooocoszoo ocoooce 


QEERKROSORRMIROES, 
SeSRESESQERES 


ooocoocoocooco 
Ke oOocoowoowos 
DNR KORE Oe eee 


0 O11 


The volatile acid, calculated as acetic, was determined with standard 
lime-water and rosolic acid in the distillate over excess of phosphoric 
acid, after previously neutralising the wine with soda and distilling 
off the alcohol. 

Non-volatile acid (calculated as tartaric) was taken as difference 
between volatile and total acid. No cane-sugar was found. Tannic 
acid was estimated by the method of Maumené, viz., precipitation 
with baryta-water, a little alcohol, and chloride of ammonium ; treat- 
ment with dilute sulphuric acid, and titration with indigo-carmine and 
permanganate. The potassium was calculated as carbonate. The 


residue was dried at 110°. 
M. L. 


The Formation of Aniline-black by Vanadium-salts, and its 
Theory. By A. Guyarp (Huco Tamm) (Bull. Soc. Chim. [2], 
xxv, 58—64). 


On. adding to a solution of 8 grams of aniline hydrochloride and 3:5. 


to 4 grams of potassium or sodium chlorate in 100 grams of water, 
one centigram of vanadious chloride.or ammonium vanadate, the 


liquid darkens at once, and after 48 hours the whole of the aniline is- 


converted into aniline- black, the liquid appearing almost solid. Even 
I part of vanadium is sufficient to convert 1000 parts of aniline hydro- 
chloride into the black. This peculiar action of vanadium is not 
difficult to explain, as there is no metal which passes more easily 
than vanadium from a higher to a lower state of oxidation, and 
vice versa. Thus, if the pentoxide is dissolved in hydrochloric acid, it 
is converted into vanadious chloride, and on evaporating this solution 
in the air the pentoxide is reproduced. On the other hand vanadious 
chloride and potassium chloride act on each other, chlorine being 
evolved, and the vanadium is converted into the pentoxide, while if 
this oxide or a vanadate comes in centact with aniline hydrochloride, 
it is reduced to a vanadious compound. 

In the mixture for aniline-black these reactions take place in quick 


ee oe le ee ee ee 


TECHNICAL CHEMISTRY. 815 


succession, and therefore only metals forming more than one oxide 
or chloride can be used for its production; moreover, these oxides 
must be capable of changing readily from one to another. Thus 
stannous chloride cannot be used, and may even be employed to retard 
the formation of the black by vanadium, the colour being produced 
only after all the stannous salt is converted into stannic salt. The 
salts of iron, cerium, and manganese act similarly to vanadium, while 
those of nickel, cobalt, and chromium act but slowly, but on adding 
sousth of a vanadium salt, the action goes on much more quickly. 
The salts of the lower oxides of uranium, tungsten, and molybdenum 
give also good blacks, but the uranic salts act as little as the tungstates 
and molybdates. The black produced by vanadinm is identical with 
that obtained by copper, and contains no metal, the black being the 
result of the action of chlorine or its lower oxides on aniline, and is 
nothing but dehydrated emeraldine, the latter losing its water not only 
on ageing but also in a hot liquid, like hydrated copper oxide. Pure 
toluidine is by the same reactions converted into toluidine-bronze, and 
the common aniline-black is a mixture of this body with dehydrated 
emeraldine. 

In order to detect the presence of aniline in a substance, it is con- 
centrated with an excess of hydrochloric acid, and a drop of a solution 
of vanadious chloride is added, which will at once produce the black ; 
on the other hand, aniline may be used as a test for vanadium, the 
solution being mixed with hydrochloric acid, potassium chlorate, and 
aniline hydrochloride ; if the black rapidly forms, one may be certain 
that vanadium is present. 

On adding a drop of a vanadium solution to a solution of logwood 
extract and potassium chlorate, a yellow body is formed dyeing on 
silk a splendid golden-yellow. By the same reagents, starch, gum, and 
isinglass are converted into yellow transparent substances. 


C. S. 


On Electrolytic Aniline-black. By Fr. GoppELsroreper 
(Compt. rend., Ixxxii, 331—333). 


A GALVANIC current passed through an aqueous solution of the hydro. 
chloride, sulphate or nitrate of aniline causes a deposit on the positive 
pole, of a colouring-matter, which is at first green, but becomes violet, 
and finally deep indigo. Aniline tartrate, oxalate and acetate do not 
yield this colour, but give only a brown deposit. When the aniline 
salt is completely decomposed the solution is colourless. The negative 
electrode assumes a black colour, and a slight black deposit is thrown 
down in the liquid. 

The deposit on +he positive pole, after purification, is a beautiful 
black metallic-looking crystalline body. It cannot be sublimed, and 
is insoluble in water, alcohol, and benzene; it is not altered by boiling 
dilute acids, except by strong acetic acid, which turns it green. It 
can neither be oxidised nor reduced, and is not attacked by. any 
ordinary reagents. On boiling with alkalis, it is changed; for after 
the action, a blue colouring-matter may be extracted with alcohol, 
which is turned green by ammonia and yellow by acids. 
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It dissolves in strong sulphuric acid with a violet, blue, or green 
colour, depending on the energy of the action. Water added to this 
solution, produces a green precipitate; and the filtrate from this pre- 
cipitate contains a red body, the alcoholic solution of which gives a 
rose colour with ammonia, showing fluorescence like naphthalene red. 
The green precipitate, when treated with caustic potash, becomes deep 
blue, and is decolorised by nasent hydrogen. 

The black electrolytic deposit contains nitrogen. It has a more 
intense black colour than commercial aniline black. ‘he author 


purposes soon to communicate the results of analysis of this body. 
W. R. 


Combinations of Aniline Black with other Colours on Cotton. 
By A. Kirumeyer (Dingl. polyt. J., cexvi, 361). 


ANILINE black may be printed along with chrome-orange. When the 
colours do not touch, the effect may be produced by restoring the 
orange with basic lead acetate, or with sugar of lead; but when the 
colours touch, a smudge appears, owing to the interference of the alka- 
line lead acetate with the development of the aniline black. By using 
a mixture of lead nitrate and acetate, this disadvantage is avoided. 
Basic lead nitrate may also be used. The following receipt is recom- 
mended :— 
4°2 kilos. lead nitrate, dissolved in 
6°5 litres of hot water, and, while hot, 
280 grams of caustic soda of 1°1598 spec. grav. 
1:12 kilo. of wheaten starch, and 
1 litre of water. 


Aniline black and orange may be combined thus: the orange is 
printed on first, and when dry, the black is printed on the top. An 
orange with alkaline properties prevents the development of the black, 
but it must be thickened with dextrin. The following receipt for the 
orange is recommended :— 


11:2 kilos. lead nitrate, and 
2:2 ,, sodium acetate are dissolved in 
7°8 litres of boiling water, and thickened with 
4°2 kilos. of dextrose, added while tepid. 

1‘9 kilo. of soda; spec. grav. 1°2605. 


Aniline Black. By A. RosenstieH. 
(Compt. rend., lxxxi, 1257). 


AnILtnE black can be formed on tissues by the agency of active oxygen 
alone, withont the aid of chlorates and metallic substances, if the con- 
dition of bearing steaming be not insisted upon. The action of active 
oxygen on aniline salts will perhaps before long enable us to obtain 


the black colouring matters from aniline in an isolated form. 
R. R. 
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Synthesis of Aniline Black. By J. J. CoquiLLion 
(Compt. rend., Ixxxii, 228—231). 


ANILINE salts may be divided into two classes, viz., those which give 
a good resisting black on electrolysis, and those which do not; in 
order to make sure that no metal is present, electrodes of carbon 
boiled in nitric acid and treated with chlorine must be employed; on 
electrolysing hydrochloride or sulphate of aniline the colouring matter 
forms round the positive pole in a black pasty mass. This substance 
dissolves in sulphuric acid to a violet-black liquid; on addition of 
water a greenish mass is precipitated. The arsenate and phosphate 
of aniline also give rise to the black when electrolysed, but less readily ; 
whilst the nitrate and acetate do not form it at all. The more con- 
eentrated the solution of the aniline salt, the better the result. 


C. R. A. W. 


Direct Formation of Methyl Viclet in Cotton Fibres. 
By A. Dupuy (Dingl. polyt. J., cexviii, 266). 


Ir cotton be printed with a thickened solution of neutral or slightly 
alkaline methylaniline hydrochloride, and hung in a warm but not 
particularly damp place, a true violet is developed after eight or ten 
days. The same colour can.be produced in two or three days by the 
addition of } to } per cent. of red prussiate of potash. A larger addi- 
tion of ferricyanide of potassium is to be avoided, as it produces a 
duller shade of colour. 


H. H. B. S. 


Dyeing Wool with Methyl Green; Ch. Lauth’s Method. 
(Dingl. polyt. J., cexviii, 354).. 


Merny green obtained by the action of methyl iodide or nitrate on 
methyl violet is, like iodine green, largely used for silk and cotton- 
dyes, but has not been employed for wool-dyes, as no further applica- 
tions of it were known. Lauth stated as early as 1871 that wool 
required a special preparation before dyeing with methyl green. He 
treated it with a hot solution of thiosulphate of soda. (hyposulphite), 
and a zinc compound, but afterwards ‘ound the thiosulphate to answer 
alone if a small quantity of sulphuric acid was added.( Bulletin de 
Mulhouse, 1875, p. 422). 

This process which has been successfully used in a number of wool- 
dyeing works consists in boiling wool with a solution of thiosulphate 
of soda (3 grams to 600 grams of water) for a quarter of an hour, and 
then adding 2 grams of sulphuric acid. After removing the wool, 
the bath ought to be quite clear ; the vessel used must of course not 
be of copper, iron or lead. If the solution of soda is too concentrated, 
the wool feels soft, and the excess of sulphur also damages the results, 
the green colour afterwards appearing as pale as if fixed with too 
small a quantity of sulphur. The wool after being washed is ready 
for dyeing. 

Pure wool must be used, as mere traces of metallic compounds turn 

VOL, XXIX, “31 


818 ABSTRACTS OF CHEMICAL PAPERS. 
it black, and the wool would therefore have to be treated with weak 
hydrochloric acid before preparing it for dyeing purposes. 

For dyeing, an aqueous solution of methyl green is used if a bluish- 
green is required ; if, however, a yellow shade is wanted, picric acid is 
at first used and afterwards acetate of zinc added; for 600 grams of 
water 0°07 gram of picric acid and 0°6 gram acetate of zinc. After this 
the yellow dye is treated with acetate of soda and finally dyed with 
0:2 gram of crystallised methyl green. According to the proportion in 
which both acetates are added, dyers are able to produce from the 
same both partly yellow and partly blue shades. 

Lauth finally observes that only the sulphur insoluble in carbon 
disulphide, as precipitated from the thiosulphates by acids, acts as 
mordant for methyl green. 

D. B. 


The Part played by Acids in Dyeing with Madder Colours, 
and their Artificial Substitutes. By A. Rosenstien. (Bull. 
Soc. Chim. [2], xxv, 53—58). 


In a former communication the author has shown that in dyeing with 
the different colours of madder the best results are obtained if the bath 
contains a certain quantity of calcium bicarbonate. As soon as the 
excess of carbon dioxide has been given off, lime-lakes separate out ; 
that of alizarin is very readily decomposed by carbon dioxide, while 
that of purpurin is only slowly attacked, and that of pseudopurpurin 
hardly at all; but their formation is prevented or retarded if carbon 
dioxide is passed into the bath during dyeing, and the same shades 
are obtained by using only one-fifth of the colour which would be 
required without using this gas. 

This fact explains why, on working on the large scale, better results 
are obtained than in the laboratory. In the former case a large volume 
of water is used, which loses its carbon dioxide much more slowly 
than a very much smaller one. 

The use of carbon dioxide is, however, not convenient when working 
on a large scale, but the same good results are obtained by using 
calcium acetate, which in presence of alumina or ferric oxide is com- 
pletely decomposed by the alizarin, and lime is fixed with the colour. 
Alizarin even decomposes the nitrate and chloride of calcium, inas- 
much as by using them, much brighter colours are obtained than by 
dyeing only in distilled water, and at the same time the bath becomes 
acid. The power of alizarin to decompose salts is also proved by the 
steam colours, which are produced in presence of acetates, nitrates, 
chlorides, and sulphates. 

Alizarin which does not saturate mordants in distilled water, will 
do it completely if one equivalent of calcium acetate is present, but 
two equivalents give still better results, although one remains unde- 
composed, while three equivalents are less favourable, although the 
result is still superior to that produced by calcium carbonate. ; 

Pseudopurpurin, which does not dye in the presence of one equiva- 
lent of calcium carbonate, fixes very well if one equivalent of calcium 
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acetate is added; at the same time some of it is converted into pur- 
urin. 

, Purpurin saturates the mordants best if two equivalents of calcium 

acetate are present. 

Madder-extracts and the artificial alizarins for red and purple give 
the best results with two equivalents of the acetate; the bath is readily 
exhausted, and remains clearer than in using calcium carbonate. 

If the value of madder-extract, or artificial alizarin, has to be deter- 
mined in the laboratory, it is convenient to use distilled water to which 
the required quantity of a standard solution of calcium acetate 1s 
added. Certain dyeworks using hard waters have for a long time 
improved them by adding acetic acid, which is quite rational. Waters 
containing large quantities of sulphates, chlorides, or nitrates are also 
improved by the addition of calcium acetate, which decomposes these 
salts, and even sodium acetate may be used for this purpose; but then 
an excess must be avoided, because a hot solution of this salt readily 
dissolves the colouring matters and colours like an alkaline solution ; 
but on cooling the colours separate again, showing that the salt is dis- 
sociated by heat; and whereas in using water containing calcium car- 
bonate the dye-bath can be used for one operation only, the employment 
of the acetate allows it to be used for a number of times, if only from 
time to time equal equivalents of the colour and the acetate be added. 
At the same time the colouring matter may be used in excess, and 
the dyeing takes place at a lower temperature and more quickly. 


Orleans Yellow on Cotton. By A. KizLmMreYeErR 
(Dingl. polyt. J., cexvi, 269—272). 


Or.EaANs yellow or Rocou is one of the few colours which may be used 
for the direct dyeing of cotton without the use of a mordant. The 
following method of preparing the colour is recommended :— 

13 kilos. Orleans yellow are stirred up in 24 litres of alcohol ot 
90 p. c., sp. gr. 0°835, and then with continual stirring are added 24 
litres of boiling water, and 12 litres of caustic soda-lye of 11598 
sp. gr. The whole has now a temperature of 45° to 50°. It is allowed 
to stand over night in a copper pan, after which the dark solution is 
drawn off, together with the undissolved residue, upon a metal sieve, 
strained well, in order to remove all mechanically adhering ‘“ Orleans 
yellow” solution; then it is treated with 36 litres of boiling water; 
the cold, watery, light yellow solution is added to the above-men- 
tioned alcoholic solution; and the whole is thickened with 60 litres of 
a gum-tragacanth mucilage (35 grams to the litre). 

The shade obtained on cotton after steaming and washing is a very 
deep and not expensive orange yellow. If the shade be required of 
a brighter, less orange, and more canary tint, then to the diluted colour 
sodium aluminate and a decoction of buckthorn berries (Kreuzbeeren) 
areadded. The use of an ammoniacal turmeric solution, adopted in 
many works, cannot be recommended, since the turmeric is not retained 
longer than from two to three hours. The Orleans yellow solution pre- 
pared in the above manner, on account of its simplicity of method of 
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preparation, and its valuable properties, can be highly recommended 
for the dyeing of silks and woollens. 
W. S. 


Mildew on Printed Cotton. By G. Wirz 

(Dingl. polyt. J., cexvii, 58—61). 
Ir happens not unfrequently that printed cotton goods, after lying in 
the warehouse for a long time in a damp place, and where fresh air 
has not ready access, become marked with white or yellow spots. As 
is well known, these spots are “ mildew,” or “mould,” and conse- 
quently in finishing, certain antiseptics have been used, such as sodium 
arsenite, zinc sulphate, and cupric sulphate, but without effect. The 
“finishing ’’ ingredients are chiefly potato and wheaten starch, dextrin 
and gelatin. Witz has discovered that these spots have an acid reac- 
tion, and this explains the decolorising of the ultramarine tints where 
they occur, in the “chlorinating” or “finishing,” and the turning 
green of pieces dyed with aniline-black. It is also found that pieces 
printed with iron-mordants are especially liable to damage from mildew 
spots, the ferric oxide (also the strongest ‘“‘ chamois”’ shade or rust 
colour) in the damaged parts becoming gradually paled, and at least 
partially passing into ferrous oxide. The phenomenon is most strikingly 
observed with articles coloured with substances rich in tannic acid, as 
for example, “ logwood-black.”” Manganese peroxide and chromic 
acid salts prevent fermentation. Addition of glycerin to the “ finishing- 
composition’ increases the number of the spots, because glycerin, 
which in the concentrated state is an antiseptic, is overcome by the 
fermentation when dilute. 

The acid reaction of the spots is probably due to the formation of 
lactic and butyric acids in fermentation. The development of hydro- 
gen and the reducing actions by which these fermentations are 
vecasionally accompanied have also keen known for some time, and 
A. Miintz has thrown some additional light on the subject of the 
fermentation fungus, and the reduction of ferric oxide as a result of 
its presence. He finds that “ Penicillium glaucum,” the fungus which 
forms in fermenting grape-sugar, starch, tartaric acid, and glue solu- 
tions, contains in its cells considerable quantities of mannite, if the 
necessary addition of solutions of mineral salts has been made. If 
mannite-sugar solution is thus present, hydrogen is liberated by its 
fermentation, besides alcohol and carbonic acid. If scoured pieces, 
especially violets, are laid after the washing on a frame composed of 
wooden laths, the wood of which is rotten and decayed, disagreeable 
white spots make their appearance, sometimes showing the structure 
of the wooden lattice-work, sometimes not. It is recommended that 
for such frames, wood be avoided. Witz describes a method by which 
goods damaged by spots originally derived from the wooden frame- 
work, may be restored. The piece is treated with dilute warm solu- 
tion of chloride of lime. The alkaline portion of the chloride of lime 
arrests the acid reaction, the chlorine destroys the organic substance, 
and the ferrous oxide is oxidised to the higher oxide. This operation 
is useful only for chamois goods; if the iron mordant is combined 
with alizarin, tannin, &c., then it is recommended that the piece be 
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exposed to an atmosphere of ammonia, or placed in lime-water of a 
corresponding strength, in order to neutralise slowly the acid spots 
and at least partially to remove them. The best precaution, however, 
is to take care that the goods be warehoused in a dry, sunny place, 
with suflicient ventilation, and that the place be from time to time 
thoroughly cleansed and purified. 

W. S. 


Note on the Destruction of the Vegetable Matters mixed with 
Wools. By J. A. Barra and Satverat (Compt. rend., lxxx, 
1189—1193). 


TxE wools, brought to Europe, of the numerous flocks in Southern 
America and in Australia are found to be mixed with considerable quan- 
tities of vegetable débris, which for a long time was an obstacle to their 
employment in the manufacture of woven goods. The mechanical 
methods of cleansing the wools are now almost wholly superseded by 
chemical processes, the original method consisting in treating the fabric 
with diluted sulphuric acid of 4°—5° B. and then heating it to about 
125°—140°, which method has been patented by M. Frezon. 

M. Joly successfully replaced the sulphuric acid by aluminium chlo- 
ride, it being only necessary to subsequently heat the fabric to a slightly 
higher temperature. 

The results of the authors’ experiments are: 

1. That cellulose and woody fibre are destroyed by the action of the 
following agents, provided that the fabrics, dried by exposure to the 
air after saturation, are then heated in a stove to about 140°. Acids— 
sulphuric, hydrochloric, nitric, boric, oxalic. Chlorides of aluminium, 
zinc, iron, tin, copper. Sulphates of tin, aluminium. Nitrates of 
copper, magnesium, iron. Hydrogen-potassium sulphate, chrome-alum, 
and acid phosphate of lime. 

2. That the wool is not attacked under those conditions. 

3. The following agents do not destroy the vegetable fibre under the 
same circumstances :—Chlorides of sodium, potassium, barium, calcium, 
mercury, magnesium, ammonium. Nitrates of ammonium, sodium 
mercury, barium, calcium, potassium, lead. Sulphates of copper, 
ammonium, manganese, iron, calcium, sodium, magnesium, potassium, 
hydrogen-potassium sulphate,* Rochelle salt, potash-alum, ammonia- 
alum. Phosphates of ammonium, sodium, potassium, potassium iodide, 
sodium tartrate, potassium chlorate and hypochlorite, oxalates of potas- 
sium and ammonium, citric, tartaric, and acetic acids. 

4. That the first effect of the agents which may be successfully 
employed is to carbonise the vegetable matter by removing some of its 
water. G &. . 


Black Writing Inks. By C. H. Virb 
(Dingl. polyt. J., cexvi, 453—456). 
Tue aqueous solution of the tannin of the gall-nuts undergoes the fol- 


lowing change by fermentation, the ferment being present in the Aleppo 
galls :— 


* Thus in original ; should probably read dipotassium-sulphate. 
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Cx H»,On + 4H,0 = 3(C,H,O;) + C.H20.. 
Tannin. Gallic acid. Sugar. 


On boiling the nuts with water, and exposing the solution to the air, 
this fermentation sets in. The Chinese galls do not contain this fer- 
ment, and, therefore, to bring about the above decomposition some 
yeast must be added. Concentrated solutions of ferrous salts give, 
with tannic acid, a white voluminous precipitate; in dilute solutions 
no change takes place. Ferric oxide solutions, with excess of tannic 
acid, give a blue-black precipitate of ferroso-ferric tannate, a part of 
the higher oxide being reduced to the lower one. This ferroso-ferric 
tannate is also formed when solutions of ferrous tannate are exposed 
to the air, partial oxidation taking place. With great excess of tannic 
acid even ferric salts give no precipitate, being thus reduced to ferrous 
salts. After.a longer time the solution becomes blue-biack ; later on 
blue-black tannate is precipitated, the solution remaining of a dirty 
green colour. By boiling a mixture of a ferric salt with tannic acid, it 
becomes colourless, with liberation of carbonic acid, and thus it becomes 
evident that prepared gall-nut inks ought never to be heated to 
boiling. 

The behaviour of gallic acid to iron salts is nearly analogous to that 
of tannic acid. Ferrous salts have no effect on gallic acid, but on ex- 
posure to air the solution becomes at first reddish, then violet, then dark 
blue, and at length an insoluble and blue-black ferroso-ferric gallate is 
precipitated. This insoluble gallate precipitates much more quickly 
than the corresponding tannate, but the supernatant solution of the 
gallate remains somewhat strongly coloured with gallate retained in 
solution. In choosing tannic acids for the manufacture of ink, it should 
be remembered that only those giving blue reactions with iron yield the 
best coloured inks; those which give a green colour, as sumach tannic 
acid, cannot be recommended. Many of the former variety also 
contain substances which damage the colour of the ink, as the tannic 
acid of the “ Tormentilla erecta,” which contains an injurious red pig- 
ment besides tannic acid. 

Gall-nuts are considered the best source of the tannic acid, and of 
these the Chinese galls with 72 per cent. of tannin are recommended 
as cheapest und best, because they also contain less extractive muci- 
laginous bodies than the Aleppo galls ; they furnish an ink less liable 
to become mouldy. 

To extract the tannic acid from the gall-nuts, they are coarsely 
pulverised, and mixed with an equal quantity of straw, cut small. This 
mixture is shaken in a high, narrow vessel of oak wood, furnished with 
a tap at the bottom, and close above a perforated false bottom. Here 
it is treated with lukewarm water, and the tannic acid extract is 
allowed to flow very slowly out, after which it is returned several times, 
still further to exhaust the powdered galls. The mixture of chopped 
straw is to obviate the difficulty caused by the swelling of the galls on 
lixiviation, and the yielding of a quantity of slimy mucilage, which 
would otherwise have rendered the mass impermeable. It is suggested 
that a row of small “diffusers,” similar to those employed by the 
sugar-refiner, might be used with even greater advantage. 
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To preserve the prepared ink from mildew, three to five drops of pure 
carbolic acid should be added, or if the smell of this be objected to, 
salicylic acid. The presence of lime in the water used for ink-making 
is not injurious. The ferrous sait recommended is ferrous sulphate, 
“ oreen vitriol,” the proportions will be 100 parts of tannin to 90 parts 
of crystallised ferrous sulphate. Of course, by the use of the pure 
ferrous salt the ink at first is very light coloured, though it afterwards 
darkens on exposure to air. To overcome the difficulty of this pale 
writing, the ink is coloured with logwood extract, or some soluble 
colouring matter. Logwood and cupric sulphate are used for ink- 
making besides gall-nuts and ferrous sulphate. Both yield beautiful 
blue-black precipitates; galls and cupric sulphate, however, give a 
slimy brown-black colour, which spoils the tint of the ink. It is better, 
therefore, not to use the copper salt at all. 

W. S. 


Walnut Colour for Light Wood. By C. H. Virpt 
(Dingl. polyt. J., eexvii, 336—337). 


THE manganates and permanganates of the alkalis are very suitable 
for giving to light wood a beautiful walnut colour. Crude manganate 
of soda, now very cheaply obtained in commerce, answers perfectly 
well. The aqueous solutions of manganates are, as is well known, con- 
verted by boiling into the permanganates; with separation of brown 
hydrated peroxide of manganese. The use of alkaline manganates for 
colouring light wood is based on this reaction. It is advisable to add 
to the manganate of soda a solution of sulphate of magnesia, which 
will facilitate the separation of the oxide more effectually. The man- 
ganate of soda is, therefore, to be preferred to the permanganate, 
because with the former we can obtain an equal quantity of oxide more 
cheaply. 

Kqual parts by weight of manganate of soda and crystallised sulphate 
of magnesia are dissolved in 20—30 pts. of water at 50°, and the mix- 
ture is applied to the wood. This assumes a very deep brown colour, if 
only very little water is used, and the hotter the solution the more deeply 
will the colour penetrate. After completely drying and, if necessary, 
repainting, the wood is smoothed with oil and finally polished. Before 
smoothing it is advisable to wash the wood with hot water, so as to 
prevent a subsequent decomposition of Glauber salt formed by the 
reaction; but it is a matter of course that this must be done with care 
in order to avoid the warping and splitting of the wood. This method 
may also be used in painting floors. If the first colour, which may be 
applied boiling hot, should not be deep enough, a second less concen- 
trated must be used. After drying, the floor is coated with linseed-oil 
varnish. The colour penetrates so deeply that it lasts a very long 
time ; it is, however, advisable to varnish the floor occasionally. 

D. B. 
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Adulteration of Saffron. By Jur. MULLER 
(Arch. Pharm. [3], v, 517). 


ComMerctaL saffron was found on one occasion to be adulterated with 
25 per cent. of calcium carbonate, on another with barium sulphate ; 


the adulteration was detected by dissolving the saffron in water. 
E. W. P. 


Purification of Cocoanut-oil. By A. HirscuBereG 
(Arch. Pharm. [3], vi, 148). 


Instead of filtering off the fibrous particles from the oil, they may be 
separated by treating the oil with boiling water, and keeping it for 
some time at a gentle heat. The fibre sinks to the bottom, and on 
cooling, a round cake of cocoa-butter is obtained, from which the dirty 
under-portion may be cut off with a hot knife. 

W. R. 


Preservation of Alimentary Substances. By A. Ruynoso 
(Compt. rend., Ixxxi, 742). 


By his processes for preserving foods by compressed gases, the author 
has succeeded in keeping pieces of meat weighing as much as 63 kilos. 
from one to three and a-half months. The blood was seen to: flow from 
alarge piece of beef, cut after keeping for 40 days. Mutton withdrawn 
from the apparatus.and exposed to the air dries slowly, and can then 
be kept indefinitely. Carbonic oxide gives the meat a bright red 
colour. 

E. Ador (ibid.), describes a process for preserving meat, invented by 
M. de Herzen, and used at Beunos.Ayres. It consists in. steeping the 
meat for 24. to 36 hours in a solution containing, in 100 parts, 8 parts 
borax, 2 parts boric acid, 3 parts saltpetre, and 1 part common salt ; 
the meat is then put into barrels, and a small quantity of this liquid is 


added.. The meat, before use, must be soaked in water for 24 hours. 
M. L. 


Effluent Water from Cloth Factories. By E. ScuwamsBorn 
(Dingl. polyt. J., cexvi, 517). 


Mixx of lime is run into the water, and the lime-soap, which quickly 
separates, is collected and dried. This soap is scarcely acted upon by 
water. It may be used for various purposes, more especially for 
yielding gas. 

A mixture of this lime-soap, with about six times its weight of gas- 
coal, yields a gas which burns with great brilliancy, and is cheaper 
than gas manufactured wholly from coal. 

M. M. P. M. 
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XXX.—On some Points in the Analysis of Potable Waters. 
By E. Franxuanp, D.C.L., F.R.S. 


E1ent years have now elapsed since, in conjunction with Dr. Arm- 
strong, I had the honour to lay before the Fellows of the Chemical 
Society (Jour. Chem. Soc., xxi, 77), an account of the chief determi- 
nations of water analysis. That account recorded the results of obser- 
vations and experiments extending over more than two years, and 
embracing a thorough examination of the methods then employed in 
the analysis of potable waters, especially of the four processes used for 
the estimation of the organic constituents, viz.:—The “ ignition,” 
“permanganate,” “ albuminoid ammonia,” and “‘ combustion ” methods. 
This examination showed conclusively that the last-named process was 
the only one yielding quantitative results in any degree trustworthy. 
The combustion and collateral processes then recommended have since 
been tested by many thousands of analyses of waters from the most 
widely different sources, and I therefore venture again to return to the 
subject, and to communicate to the Society the results of this enlarged 
experience. I do this with the less hesitation, because the further my 
inquiries isto the influence of water upon the public health have ex- 
tended themselves, the more have they convinced me that this technical 
application of chemical analysis is second to none in importance to the 
community at large. In the interests of the public health, and for the 
credit of applied science, the improvement of this branch of analysis is, 
in my opinion, worthy of the greatest efforts of chemists, and it is the 
hope of attracting increased attention to accurate, as distinguished 
from fallacious, processes in water analysis that has induced me to 
make this communication. 

The two chief objects to be kept in view in the analysis of potable 
water are, firstly, the discovery of the evidence of past pollution by 
organic matter, and, secondly, the quantitative determination of present 
or actual organic impurity. 

With regard to the methods for attaining the first of these objects, 
I have nothing to add to the descriptions given in the paper already 
referred to ; but considerable difference of opinion having been expressed 
as to the importance of knowing the past history of any sample of 
water, as regards its pollution by organic matter, and even as to the 
possibility of ascertaining it with any degree of certainty, I may here 
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be permitted to illustrate these points by the results of a more extended 
experience. 

The past history of a water is made out chiefly through the mineral 
products of oxidation which the polluting organic matters have yielded, 
and which, are still present in the water. Now these products are 
innocuous, and therefore it is obvious that if all kinds of organic 
matter behaved alike under the influence of oxidizing agents, such 
evidence of previous pollution might be safely disregarded ;*but it is 
almost superfluous to point out that there are wide differences between 
various kinds of organic matter, in regard to the rapidity with which 
they combine with oxygen; and of all kinds, that which is orga- 
nised and living, opposes by far the greatest obstacles to oxidation. 
The researches of Chauveau, Burdon Sanderson, Klein, and 
others, scarcely leave room for doubt that the specific poisons of the 
so-called zymotic diseases consist of organised and living organic 
matter, and it is now certain that water is the medium through which 
some at least of these diseases are propagated. It is evident, there- 
fore, that an amount of exposure to oxidizing influences which may 
resolve the dead organic matters, present in water, into innocuous 
mineral compounds, may and probably will fail to affect those constit- 
uents which are endowed with life. Indeed, instances are not wanting 
illustrative of the persistency of the typhoid and other similar poisons 
when they are diffused in water and then exposed to oxidising influ- 
ences. One of the most striking of these occurred at the village of 
Lausen, near Basel, Switzerland.* It was investigated with much 
care and skill by Dr. A. Hagler, of Basel. In this healthy village, 
which had never, within the memory of man, been visited by epidemic 
typhoid, and in which even a single sporadic case had not occurred for 
many years, there broke out in August, 1872, an epidemic which 
simultaneously attacked a large proportion of the inhabitants. About 
a mile south of Lausen, and separated from it by the mountainous 
ridge of the Stockhalden, which is probably an old moraine from the 
glacial epoch, lies a small parallel valley—the Fiirlerthal. In an 
isolated farmhouse situated in this valley, a farmer, who had just 
returned from a long journey, was attacked by typhoid fever on the 
10th of June. During the next two months, three other cases occurred 
in the same house, viz., a girl who was attacked on the 10th of July, 
and the farmer’s wife and their son, who sickened in August. The 
inhabitants of Lausen were entirely ignorant of what had occurred at 
this solitary mountain farm, which was cut off from all communication 


* Deutsche Vierteljahrsschrift fiir dffentliche Gesundheitspflege, Bd. vi, s. 154, 
and 6th Report of the Commissioners appointed in 1868 to inquire into the best 
means of preventing the pollution of rivers, p. 463. 
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with the rest of the world; when, on the 7th of August, ten of the 
villagers were suddenly struck down by typhoid fever, whilst during 
the next nine days the number of cases had already increased to 
57 out of a population of 780 persons living in 90 houses. In the 
first four weeks, the number of cases reached 100 (or above 12 per 
cent. of the population) ; and altogether to the close of the epidemic 
at the end of October, 130, or 17 per cent. of the population were 
attacked, besides 14 children who were infected at Lausen during 
their summer holidays, and became ill after their return to schools 
in other localities. 

The fever cases were pretty equally distributed throughout the entire 
village, but those houses, six in number, which were supplied with 
water from their own private wells, and not from the public fountains, 
were entirely exempt. This remarkable difference naturally led to a 
suspicion that the public water supply was connected with the cause 
of the epidemic, although the apparently immaculate source of this 
supply seemed to negative any such suspicion. The water came from 
a spring situated at the foot of the adjacent Stockhalden ridge. It 
was there received in a tank lined with brickwork, and carefully pro- 
tected from pollution; nevertheless, a careful investigation into the 
source of this spring placed beyond all doubt the origin of the in- 
fection. Ten years previously, it had been proved that direct water 
communication through the intervening mountain existed between 
the spring, and a brook in the Fiirlerthal flowing past the farmhouse 
in which the typhoid cases occurred. At that time there was sponta- 
neously formed, by the giving way of the soil at a short distance 
below the farmhouse and close to the brook, a hole about 8 feet deep 
and 3 feet in diameter, at the bottom of which a moderate stream of 
clear water was observed to be flowing. As an experiment, the whole 
of the brook water was now diverted into this hole, at the bottom of 
which it entirely disappeared, but in an hour or two the spring at 
Lausen, at that time nearly dry from a long drought, overflowed with 
an abundance of water which was turbid at first, but afterwards clear, 
and this continued until the Fiirler brook was again confined to its 
bed. It was, however, afterwards noticed that whenever the meadows 
below this hole were irrigated with the water of the Fiirler brook, the 
volume of the Lausen water-supply became greatly augmented a few 
hours afterwards. Now this irrigation, practised every year, was 
carried on in the summer of the epidemic from the middle to 
the end of July, the brook being polluted by the dejections of the 
typhoid patients, for it was in direct communication with the closets 
and dungheaps of the infected house, whilst all the chamber-slops 
were emptied directly into it, and the dirty linen of the patients 
washed in it. Soon after the irrigation had begun, the water supplied 
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to Lausen was at first turbid, acquired an unpleasant taste, and 
increased in volume. About three weeks after the commencement 
of the irrigation, the sudden explosion of typhoid fever in Lausen 
occurred. " 

In his search after the cause of this outbreak, Dr. Hagler did not 
rest satisfied with the evidence just recorded, but supplemented it by 
the following ingenious and conclusive experiments :—The hole in the 
Firlerthal, already mentioned, was re-opened, and the brook again led 
into it: three hours later, the fountains of Lausen delivered double 
their previous supply of water; 18 cwts. of common salt previously 
dissolved in water were now poured into the hole, and soon the water 
at Lausen exhibited a stronger chlorine reaction, gradually increasing 
until it became very strong, whilst the proportion of solid matter dis- 
solved in the water augmented three fold. The passage of the Fiir- 
lerthal water to the fountains of the fever-stricken village was thus 
established beyond doubt, but another interesting question here pre- 
sented itself; did the water find its way through the Stockhalden by a 
natural open conduit, or was it filtered through the porous material of 
the old moraine? To decide this point, 25 tons of flour were first care- 
fully and uniformly diffused in water, and then thrown into the hole, 
but neither an increase in the solid constituents nor the slightest 
turbidity of the Lausen water was observed after this addition. 

Thus the investigation of the typhoid epidemic at Lausen 
showed :— 

1. That the epidemic followed immediately after the use, for dietetic 
purposes, of water which had received the dejections of persons suffer- 
ing from typhoid fever, and that it was confined to persons who drank 
the infected water. 

2. That the water still retains its infective properties after a filtra- 
tion, which is efficient enough to remove very minute starch granules, 
but not sufficient at all times, to prevent the passage of visible sus- 
pended maiter in a still more minute state of division. 

3. That spring water which has been polluted with human excrements 
before its descent into the earth, and which is subject to visible tur- 
bidity, is not always safe for domestic use. 

4. That water which is polluted with normal, as distinguished from 
infected, excrementitious matters of human origin, may be used for 
dietetic purposes with impunity. 

Inasmuch, therefore, as no means are known of distinguishing 
between normal and infected excrements, and as excrementitious 
matters are liable to become infected constantly with typhoidal, and 
occasionally with cholera poison, it is not safe to consume water which 
is contaminated with human dejections. Further, as typhoidal poison 
is almost certainly organised and living, it is likely to resist oxidation 
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much longer than the dead organic matters with which it is associated ; 
and as this poison is not removed from water by natural filtration 
through nearly a mile of porous earth, it follows that the tracing of 
the previous history of potable water is of prime importance in water 
analysis. 

The method of estimating and expressing in a concrete form the 
previous sewage or animal contamination of a sample of water, was 
fully described in the paper by Dr. Armstrong and myself already 
alluded to; and, as the result of long experience, I have very rarely 
found that this estimation casts any suspicion upon water of really 
good quality. Thus out of 195 samples of upland surface water which 
have been examined, there were only 20 which contained, in the form 
of nitrates, nitrites, and ammonia, more nitrogen than is present in 
these forms in rain water; and in each of the 20 cases the excess was 
very slight, and the water was not obtained from such a source as to 
preclude altogether animal pollution. Again, out of 21 samples of 
spring water from indisputably unpolluted sources, there were only 
two which contained in 100,000 parts more than ‘032 part of nitrogen 
in the form of nitrates, nitrites, and ammonia. These were both taken 
from a very small spring known as St. Boniface’s Wishing Well. 
The spring issues from the steep slope on the south side of St. Boni- 
face Down, Ventnor, Isle of Wight, about 100 feet below the summit 
of the down. The first sample was taken on November 16th, 1872, 
when the spring was scarcely running two gallons per hour: 100,000 
parts of this sample contained ‘083 part of nitrogen in the form of 
nitrates, nitrites and ammonia. The second sample was collected on 
March 8th, 1873, when the issue of water was at least twenty fold as 
great as on the former occasion. This sample contained ‘061 part of 
nitrogen as nitrates, nitrites, and ammonia, in 100,000 parts of water. 
Several explanations of this abnormal excess of nitrogen in the forms 
just specified offer themselves. In the first place, the upper part of 
Boniface Down is occasionally pastured by sheep and cattle ; secondly, 
chalk naturally contains fossil animal remains, in which all organic 
matter is probably not oxidised; and thirdly, the nitrogen compounds 
in the rain falling upon Boniface Down may undergo concentration, 
by the evaporation of a considerable proportion of the water from 
the spongy surface of the chalk. Considerable support is given to 
the last explanation by the fact, that the proportion of chlorine as 
chlorides (which are chiefly derived from sea spray), is very high, viz., 
64 parts in 100,000 parts of water in the autumn, and 7°4 parts in 
the spring sample, whilst the proportion in springs at the base of the 
down and nearer the sea is only from 3 to 3°6 parts in 100,000 parts of 
water. In summer and autumn the deposit of sea spray would be 
small, and the evaporation great, whilst in winter and spring the 
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deposition of sea spray would be copious, and the evaporation com- 
paratively small. This would explain on the one hend the occurrence 
of a larger proportion of nitrates, and a somewhat smaller pro- 
portion of chlorides in the autumn sample, and on the other, the pre- 
sence of a smaller proportion of nitrates, and a somewhat larger one 
of chlorides in the spring sample. 

The occurrence of nitrates in minute quantity, in the earth of un- 
manured forest land, observed by M. Bousingault, was probably due 
to the evaporation of rain water from the surface of the soil, and the 
concentration of nitrates in the upper layers. 

As the result of long experience in connection with the occurrence 
of nitrates, nitrites, and ammonia in potable waters, I am of opinion 
that the presence of nitrogen in these forms in water, in quantity 
above that which can be derived from rain, is reasonably safe and 
trustworthy evidence of the previous pollution of that water by animal 
matters. 

On the other hand, it must not be forgotten that the absence of 
nitrogen in these forms is not absolutely conclusive evidence of immu- 
nity from such pollution. There are several agencies at work by 
which this testimony, as to the amount of animal matter previously 
in the water, may be weakened or altogether destroyed. Thus we 
look in vain for the full evidence of previous animal pollution, in the 
effluent water from fields irrigated with sewage ; because the growing 
plants have removed a considerable proportion of ammonia, nitrates, 
and nitrites, from the liquid as it flows amongst their rootlets. In 
like manner the aquatic vegetation of rivers, lakes, and reservoirs 
slowly removes these compounds from water, and to that extent 
destroys the evidence of anterior animal contamination. Nitrates and 
nitrites are also rapidly destroyed when the organic matter in the 
water containing them enters into putrefaction,—a condition which 
often occurs in streams or reservoirs containing much polluting organic 
matter. It again not unfrequently takes place in water-bearing strata 
far removed from the surface, although the water in this case may 
contain but a comparatively small amount of organic matter; the 
latter, however, cut off from a supply of atmospheric oxygen—as in 
the chalk beneath the London clay for instance—accomplishes its 
oxidation at the expense of the nitrates or nitrites, and thus destroys 
them. Owing to this cause, the evidence of previous animal con- 
tamination is not met with in the water of some deep wells, in which 
it might otherwise be expected to occur. 

The previous animal contamination of water, as deduced from 
chemical analysis, must therefore always be regarded as a minimum 
quantity; it does not denote the comparative freedom of different 
samples of water from anterior pollution, but whenever analysis shows 
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this excess of nitrogen in the shape of nitrates, nitrites, and ammonia, 
the water stands convicted of previous contamination, at least to the 
extent so indicated. 

The meaning of the expression “previous sewage or animal con- 
tamination” may easily be misconstrued, unless an explanation 
accompanies analytical reports upon waters exhibiting such contami- 
nation. I have, therefore, for many years past, sent a copy of the 
following explanation with every such report; and when the water 
contains actual sewage or animal contamination, the words printed 
in italics in the fifth paragraph are erased. 


* DRINKING WATER. 


Previous Sewage or Animal Contamination. 


There is reason to believe that the excrementitious matters which 
exist in sewage are often possessed of intensely infectious properties ; 
and that sewage mixing with water, even in the minutest proportion, 
is likely, by such properties, to spread particular diseases among 
populations which drink the water. ; 

Thus is explained the peculiar power which impure waters have, on 
many occasions, been shown to exercise in promoting great epidemics 


of typhoid fever and cholera. 

The existence of an infectious property in water cannot be proved 
by chemical analysis, and is only learnt, too late, from the effects 
which the water produces on man. But though chemistry cannot 
prove any existing infectious property, it can prove, if existing, certain 
degrees of sewage contamination. And every sewage contamination 
which chemistry can trace ought, prima facie, to be held to include 
the probability of infectious properties. 

Nearly the whole of the animal matter which gains access to 
drinking water consists of sewage, that is solid and liquid excre- 
ments. 

The column headed “ Previous Sewage or Animal Contamination,” 
in the accompanying analytical table, expresses, in terms of average 
London sewage, the amount of animal matter with which 100,000 lbs. 
of each water was, at some time or other, contaminated. Thus 
100,000 Ibs. of the water of 
had been polluted with an amount of animal matter equal to that 
contained in Ibs. of average London sewage. So far as 
chemical analysis can show, the whole of this animal matter had been 
oxidised and converted into myneral and innocuous compounds at the 
time the analysis was made; here is, however, always a risk lest some 
portion (not detectable by chemical or microscopical analysis) of the 
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noxious constituents of the original animal matters, should have escaped 
that decomposition which has resolved the remainder into innocuous 
mineral compounds. But this evidence of previous contamination 
implies much more risk, when it occurs in water from rivers and 
shallow wells, than when it is met with in the water of deep wells or 
of deep-seated springs. In the case of river water there is great pro- 
bability that the morbific matter, sometimes present in animal excreta, 
will be carried rapidly down the stream, escape decomposition, and 
produce disease in those persons who drink the water; as the organic 
matter of sewage undergoes decomposition very slowly, when it is 
present in running water. In the case of shallow-well water, the 
decomposition and oxidation of the organic matter are also liable 
to be incomplete during the rapid passage of polluted surface water 
into shallow wells. In the case of deep-well and spring water, 
however ; if the proportion of previous contamination do not exceed 
10,090 parts in 100,000 parts of water, this risk is very inconsider- 
able, and may be regarded as nil, if the direct access of water from 
the upper strata be rigidly excluded; because the excessive filtration 
to which such water has been subjected, in passing downwards 
through so great a thickness of soil or rock, and the rapid oxidation 
of the organic matters contained in water when the latter percolates 
through a porous and aérated soil, afford a considerable . guarantee 
that all noxious constituents have been removed. 

It follows from what has been already stated, that chemical analysis 
cannot discover the noxious ingredient or ingredients, in water polluted 
by infected sewage or animal excreta; and as it cannot thus dis- 
tinguish between infected and non-infected sewage, the only perfectly 
safe course is to avoid altogether the use, for domestic purposes, of 
water which has been polluted with excrementitious metters. 

This is the more to be desired because there is no practicable process 
known whereby water, once contaminated by infected sewage, can be 
so purified as to render its domestic use entirely free from risk. 

Nevertheless, as it is very difficult in some localities to obtain water 
which has not been more or less polluted by excrementitious matters, 
it is desirable to divide such previously contaminated drinking waters 
into three classes, viz. :— 


1. Reasonably safe water. 
2. Suspicious or doubtful water. 
3. Dangerous water. 


Reasonably Safe Water.—Water, although it exhibits previous 
sewage or animal contamination, may he regarded as reasonably safe 
when it is. derived either from deep wells (say 100 feet deep), or from 
deep-seated springs ; provided that surface-water be rigidly excluded 
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from the well or spring, and that the proportion of previous contamina- 
tion do not exceed 10,000 parts in 100,000 parts of water. 

Suspicious or doubtful water is 1st, shallow-well, river, or flowing 
water, which exhibits any proportion, however small, of previous 
sewage or animal contamination; and, 2nd, deep well or spring water, 
containing from 10,000 to 20,000 parts of previous contamination in 
100,000 parts of water. 

Dangerous water is, 1st, shallow-well, river, or flowing water, which 
exhibits more than 20,000 parts of previous animal contamination in 
100,000 ; 2nd, shallow-well, river, or flowing water containing less 
than 20,000 parts of previous contamination in 100,000 parts; but 
which is known, from an actual inspection of the well, river, or stream, 
to receive sewage, either discharged into it directly, or mingling with 
it as surface drainage. 3rd. As the risk attending the use of all pre- 
viously contaminated water increases in direct proportion to the 
amount of such contamination, deep-well or deep-seated spring water 
exhibiting more than 20,000 parts of previous contamination in 
100,000 must be regarded as dangerous. 

River or running water should only be placed im the second class 
provisionally, pending an inspection of the banks of the river and 
tributaries ; which inspection will obviously transfer it either to the 
class of reasonably safe water, if the previous contamination be 
derived exclusively from spring water, or to the class of dangerous 
water, if any part of the previous contamination be traced to the direct 
admission of sewage or excrementitious matters.” 


The actual, or present, as distinguished from the past polluting 
organic matter of potable water, can only be estimated from the amount 
of carbon and nitrogen found as constituents of the organic matter 
present in the water when the analysis is made. The mode of de- 
termining this organic carbon and nitrogen has been already fully 
described by Dr. Armstrong and myself. We have shown that by 
measuring these elements as carbonic anhydride and nitrogen gases, 
one-millionth of a gramme of nitrogen and half a millionth of a 
gramme of carbon are distinctly measurable quantities. We also 
tested the method, by adding weighed quantities of various organic 
matters to known volumes of pure water, and submitting these 
artificially prepared waters to analysis. 

In ten such determinations of organic carbon, the errors never 
reached {th of the total amount of carbon present, and averaged only 
gud. Errors of this magnitude, although they would be fatal in 
the determination of a complex molecular formula, have scarcely any 
appreciable effect upon the judgment of an analyst respecting the 
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quality of a sample of water. Six determinations of organic nitrogen 
were similarly made. One of these was bad, the error amounting to 
one-fourth of the amount of organic wage present, but the maximum 
error in the remaining five was only ;;th, and the average was less 
than th. These errors, like those nai in the case of organic 
carbon, would have no appreciable import in judging of the quality of 
a sample of potable water. 

It is therefore evident, that this method of determining organic 
carbon and nitrogen, as described in your journal eight years ago, was 
fully equal in delicacy and certainty to all the requirements of water 
analysis; but, as was then pointed out, it needed considerable care on 
the part of the operator, and it was necessary to conduct the evapo- 
ration of the water under discs of filter paper, in an atmosphere 
kept as free as possible from ammonia,—precautions which required 
the use of a room from which most of the ordinary laboratory opera- 
tions were excluded. These inconvenient restrictions have long since 
been removed, and every part of a water analysis can now be performed 
with certainty and success in any laboratory fitted for the ordinary 
determinations of quantitative analysis; and I have here to express 
my thanks to Mr. W. Thorp, late chief assistant in the Rivers Com- 
mission laboratory, for the important and conscientious aid which he, 
for many years, afforded me in the progressive improvement of this 
process. Moreover, the time required for evaporation has been 
reduced by two-thirds, or even more, by the adoption of a simple con- 
trivance devised by Professor Bischoff, and the risk of contamination 
during evaporation has been entirely obviated by a method devised 
by me for distilling off the water from the residue in a confined por- 
tion of air. These improvements have also secured greater accuracy 
in the determinations, and, without gross carelessness, errors of the 
magnitude just mentioned cannot now occur. Instead, however, of 
mentioning each improvement which has been effected, it will be 
preferable to describe the whole process of determining organic carbon 
and nitrogen. Pour one litre* of the sample of water into a suitable 
flask; add 15 c.c. of a saturated solution of sulphurous acid in pure 
water, and boil the mixture briskly for a few seconds in order to 
decompose the carbonates present. The sulphurous anhydride, which 
is used for the preparation of the solution of sulphurous acid, must be 
made from copper clippings and pure sulphuric acid, in order that it 
may be free from nitrogenous compounds. Evaporate the acidulated 
and boiled water to dryness in a hemispherical glass dish about one 
decimetre in diameter, placed in a copper capsule, surrounded by a 
loose flanched cylinder of copper, which carries a glass shade about 

* In the case of waters much contaminated by organic matter half, or even 4 
fourth of a litre is sufficient. 
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12 inches high, and of suitable diameter. The capsule is heated by a 
water-bath, as shown in the annexed drawing (fig. 1):—aa is the 
copper capsule in which the glass dish, bd, is heated, cc is the copper 
ring or cylinder, 80 mm. high; it is provided at its upper edge with 
a rim or flanch of the same diameter as that of the copper capsule, so 
that the glass shade, d, may rest on either. The water to be evapo- 
rated is conducted from the flask in which it was boiled, to the glass 
evaporating dish by a self-supplying apparatus, e, f,g. The neck of 
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the flask, e, is ground so accurately into the enlarged end of the glass 
tube, f, of about 8 mm. internal diameter, as to be water-tight without 
the use of grease. The tube close to the enlarged end is bent at an 
angle of about 120°. The other end of the tube, which is formed into 
the usual self-supplying apparatus, g, is again bent so as to be parallel 
with the enlarged end of the tube. The acidulated water having been 
boiled in the flask and allowed to cool somewhat, the tube is attached, 
the apparatus inverted and introduced through a slit in the upper 
edge of the copper cylinder into the glass dish, without, however, 
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touching the bottom. The slit should be so deep that the shade 
does not quite touch the glass tube. When the flask is nearly empty, 
the copper cylinder and self-supplying apparatus may be removed, the 
remainder of the water poured into the dish, and the glass shade 
placed directly on the copper capsule. To ensure the destruction of 
nitrates add one drop of a concentrated solution of ferric chloride to 
the first dishful. The condensed water, which trickles from the glass 
shade, collects in the space between the glass dish and the copper 
capsule, and then flows off through the syphon tube, h. In this way 
the evaporation of a litre of water occupies from 24 to 26 hours; that 
is to say, with a constant gas-flame and self-supplying water-bath, if 
the evaporation be commenced in the forenoon, the residue can be 
burnt in the afternoon of the following day. If the water contains 
very large quantities of nitrates or nitrites, their reduction and the 
dissipation of their nitrogen requires the use of a larger quantity of 
sulphurous acid than that just mentioned ; thus, when the nitrogen as 
nitrates and nitrites exceeds 0°5 part in 100,000 parts of water, the 
glass dish, containing the solid residue left on evaporation, must be 
filled with pure water containing one-tenth of its volume of a saturated 
solution of sulphurous acid, and the evaporation again carried to dry- 
ness ; if it exceeds 1 part, a quarter of a litre of this solution should 
be evaporated on ~the residue; 2 parts, half a litre; and if 5 parts of 
oxidised nitrogen be present, one litre. In the ordinary course of 
analysis, the nitrogen as nitrates and nitrites will have been determined 
before the evaporation of the litre of water is finished. 

The next operation is the combustion of the organic matter in the 
solid residue left on evaporation. This must be performed in a tube 
of the hardest Bohemian glass, and preferably of rather smaller 
diameter than that usually employed in organic analysis A piece of 
this tube about 18 inches long is to be carefully washed, rinsed 
with distilled water, dried in an oven, and one end closed before 
the blowpipe. The oxygen is supplied by granulated cupric oxide, 
which must be made by roasting thin sheet copper, or preferably 
oxidised copper, (procurable from the sulphate of copper manufac- 
turers) in a muffle or inclined iron tube.* Cupric oxide made from 
the nitrate is entirely useless for this process. Place the glass dish 
containing the dry residue upon a sheet of glazed paper, then add to 
the contents of the dish a few grammes of powdered cupric oxide, 
and with a small elastic steel spatula carefully remove the residue from 
the sides, and mix it intimately with the cupric oxide. Now put into 
the combustion tube about 1 inch of the granulated cupric oxide, and 

* Before use, a sample of this cupric oxide should be assayed in a blank combus- 
tion. It should yield only a very minute bubble of gas which ought to be almost 
entirely absorbed by potassic hydrate. 
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tranfer, in the usual manner, the contents of the glass dish to the tube, 
rinsing out the former twice with small quantities of powdered cupric 
oxide, and transferring the rinsings to the tube. Fill up to a distance 
of 10 inches from the closed end of the tube with granulated cupric 
oxide, then put in a cylinder of fine copper gauze 3 inches Jong, made 
by rolling the gauze round‘a copper wire. This cylinder must, before 
use, be first oxidised in air and reduced in hydrogen as usual. In 
front of the gauze put about 1 inch of granulated cupric oxide. This 
last is required to oxidise traces of carbonic oxide, always formed by 
the reducing action of impurities in the copper gauze. 

The open end of the tube must now be drawn out, so as to contract 
it to one-fifth of an inch in diameter for about 4 inches of its length, 
and the tube is then ready to be placed in the combustion furnace, and 
attached to the Sprengel pump by a caoutchouc and glycerin joint. 
After the furnace around the front end of the combustion tube is 
lighted, the pump is to be worked until the tube is exhausted as 
completely as possible,—an operation which requires from five to ten 
minutes. The flow of mercury is then stopped. 

The inverted tube filled with mercury destined to receive the gaseous 
products of combustion having been placed over the recurved delivery 
end of the pump, the combustion is to be conducted in the usual manner, 
care being taken that when the organic matter begins to burn, the 
operation proceeds very slowly until the vacuum becomes considerably 
impaired. A combustion usually lasts from three-quarters of an hour 
to an hour; at its conclusion, unless the water residue contained much 
organic matter, no gas will have passed into the inverted tube. The 
pump must then be again set to work, and in from five to ten minutes 
the whole of the gases will be transferred to the inverted tube. 

The gas collected consists of carbonic anhydride, nitric oxide, and 
nitrogen, which can readily be separated and determined by the ordinary 
processes of gas analysis as described in the Journal of the Chemical 
Society, vol. xxi, p. 109. From the quantity of nitrogen thus obtained 
there has to be deducted the amount of ammoniacal nitrogen present 
in the water, or rather this amount minus the loss incurred by the 
dissipation of ammonia during the evaporation of the water. Potable 
waters rarely contain so much as ‘01 part of ammonia in 100,000 parts, 
and then the loss of ammoniacal nitrogen during evaporation is too 
insignificant to require correction. Very impure waters and certain 
deep well waters, however, sometimes contain much larger proportions 
of ammonia, and then the loss on evaporation with sulphurous acid 
becomes very considerable, as is seen from the following table, which 
embodies the results of numerous experiments made with artificial 
waters containing known quantities of ammonia :— 
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Parts in 100,000. Loss of Nitrogen by Evaporation of NH. 
[SOHo,. ] 
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It is of course undesirable to apply such large corrections for loss of 
ammoniacal nitrogen ; and I have, therefore, endeavoured to replace the 
sulphurous by some other acid, whose ammonia salt shall either suffer 
less loss of ammonia or shall be broken up on evaporation with total 
loss of ammonia. As the result of many trials all salts of ammonia 
suffer volatilisation or decomposition during the evaporation of their 
solutions; but of all salts tried ammonic phosphate allows least ammonia 
to escape, and therefore in the analysis of sewage or very impure waters, 
the slight acidification of the water ought to be effected with phosphoric 
instead of sulphurous acid. As this substitution is inadmissible where 
nitrates or nitrites are present in appreciable quantity, it is fortunate 
that sewage and other highly polluted liquids rarely contain these salts. 

The ammonia in strongly ammoniacal waters may be entirely dissi- 
pated during evaporation by substituting boracic acid or borax for 
sulphurous acid ; but the simultaneous carbon determination must be 
rejected, as boracic acid does not completely decompose carbonates. 
A separate carbon determination, with sulphurous acid as the acidifying 
agent, is therefore necessary. The use of borax is recommended when 
great accuracy is required in the determination of organic nitrogen in 
strongly ammoniacal waters. 

The following table, constructed from numerous experiments with 
artificial waters containing known weights of ammonia, gives the cor- 
rection for loss of ammoniacal nitrogen when the water is acidified with 
phosphoric acid :— 
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Loss of Nitrogen by Evaporation of NH;. (PO,Ho.) 
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The appropriate deduction for ammoniacal nitrogen having been 
made from the total nitrogen obtained by combustion, the remaining 
weights of carbon and nitrogen still require correction for minute quan- 
tities of these elements adventitiously introduced during the analysis. 
It is desirable that each analyst should make several blank experiments, 
to determine these coefficients of correction ; evaporating a litre of pure 
water with the usual quantities of sulphurous acid and ferric chloride, 
adding 0:1 gramme of freshly ignited sodic chloride to form a tangible 
residue. The residue must be burnt and analysed in the usual way. 
As the result of numerous fairly concordant experiments made in my 
laboratory, the adventitious C and N introduced into the analytical 
results, obtained from one litre of water, are 0°00005 gramme of C and 
000005 gramme of N. 

The following data show the delicacy and accuracy of carbon and 
nitrogen determinations made in this way :— 
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To 100,000 parts of a sample of water, rendered as nearly chemically 
pure as possible, 1°5572 parts of sulphate of quinine were added. The 
following data compare the quantities of organic carbon and organic 
nitrogen thus actually added to the water, with those afterwards found 


in two analyses :— 
Present. Found. 


I. II. 
Organic carbon in 100,000 parts of water., 0°857 part 0°912 0°904 
Organic nitrogen in ditto 0°100 ,, 0:0996 0:098 


To 100,000 parts of a similar sample of water, 0°7786 part of sul- 
phate of quinine was added, and the following results obtained on 


analysis :— 
Present. Found. 


I. II. Ill. 


Organic carbon in 100,000 
parts of water 0°429 part 0°435 0°442 0°440 


Organic nitrogen in ditto.. 0°050 ,, 0°047 0°048 0°048 


To 100,000 parte of a third similar sample of pure water, 0°07786 
part of sulphate of quinine was added. On analysis this water yielded 


the following numbers : — 
Present. Found. 


I. II. III. 


Organic carbon in 100,000 
parts of water 0°043 part 0°047 0°050 0°055 


Organic nitrogen in ditto.. 0°005 ,, 0:006 0-005 0:006 


The close approximation of the experimental to the calculated numbers 
is the more striking when it is remembered that the weight of nitrogen 
actually determined in the litre of water used for analysis was, in the 
last series, only 0°00005 gramme—a quantity which if ‘converted into 
platinum salt would only weigh §ths of a milligramme. 

Applied to actual specimens of potable water the accuracy of the 
method can be tested by the uniformity of results obtained in duplicate 
analyses of the same samples of water. The following instances will 


suffice to illustrate this point :— 
Results of analysis expressed in 


parts per 100,000. 

- I. si II. 
Thames water as supplied { Organic carbon .... 0°280 0°285 
» nitrogen .. 0°032 0-035 
River Lee water as sup- f Organic carbon .... 0°231 0°239 
plied to London { nitrogen .. 0°042 0°042 


9° 


Kent Company’s water as { Organic carbon .... 0°054  0°056 


delivered in London .. » nitrogen .. 0°016 0:017 
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But, as practical illustrations of the trustworthiness of the process, 
these examples, if multiplied a hundred fold, could scarcely afford such 
satisfactory evidence as that presented by the results of the monthly 
analyses of the water delivered by the eight metropolitan companies, 
made for the Registrar General during six years, and exhibited in the 
accompanying diagrams. 

Diagram No. 1. shows the mean proportions of organic elements 
(organic carbon and organic nitrogen) in the waters from the Thames 
and Lee, and compares them with that found in the deep well water of 
the Kent Company, from 1868 to 1873 inclusive. It also shows, in five- 
day averages, the rate of flow of the Thames at Long Ditton nearly oppo- 
site Hampton Court Palace, and consequently near the place where the 
Thames Water Companies abstract their supplies. This last information 
is plotted from daily gaugings furnished to the Rivers Commission in 
1874, by Mr. John Taylor, C.E.—the engineer to the Lambeth Water 
Company.* 

Unfortunately no similar gaugings have been executed on the 
River Lee, but probably the rainfall and its effect upon the river flow 
are not very different in the two basins. 

The Thames is almost invariably more polluted by organic matter 
than the Lee, whilst the water raised from deep wells in the chalk by 
the Kent Company is much purer than either, as far as organic matter 
is concerned. 

The diagram shows how sharply the distinction between these three 
waters is drawn by the analytical determinations of organic carbon 
and nitrogen. In no instance does the curve representing the average 
organic impurity in the Thames approach near to that indicating the 
like impurity in the deep well water, whilst the curve of organic con- 
tamination in the Lee water intersects the Thames curve but twice, 
and the deep well curve only once in six years. Even these intersec- 
tions are interesting as illustrations of the delicacy of the analytical 
method. That of the Lee and deep well curves occurred at a time 
when, through the defective storage arrangements of the Kent Com- 
pany, the deep well water was subjected to slight pollution from sur- 
face soakage. In April, 1868, I inspected the works and pointed out 
the defect to the late Mr. Morris, the engineer to the Company. No 
intersection has since occurred. 

The passage of the Lee through the Thames curve occurred very 
slightly in February, 1870, and again more decidedly in February, 
1873, on both occasions after heavy floods. We have not to seek far 
for the cause of these exceptional intersections. At those dates, four 
out of the five Thames Companies supplied from hand to mouth—they 
had no storage, and consequently though obliged to supply highly 
. * See 6th Report of the Rivers Commission, 1874, p. 474. 
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polluted water during floods, they instantly derived the advantage of 
a@ purer stream when the floods subsided. Thus the Thames water 
delivered in January, 1873, when the river was conveying 4,200 
millions of gallons daily, contained nearly twice as much organic 
matter as it did in the following month, when the flow of the river 
was only 1,700 millions of gallons per day. On the other hand, vast 
volumes of the polluted water of the Lee had been stored by the East 
London Company during the heavy floods which prevailed from the 
beginning of December, 1872, to the end of January, 1873. The whole 
of this polluted water had not been distributed before the collection of 
the sample on the 10th of February, and thus the organic impurity in 
this flood water of the Lee exceeded in amount that present on the 
same date in the fair-weather water of the Thames. 

The diagram also shows how faithfully the analytical results record 
the variations in the three great conditions which govern the intensity 
of organic contamination in river waters, viz. :—(1.) Heavy floods. 
(2.) Small floods when the river is low; and (3.) Decay of vegetation 
in autumn. 

The effect of heavy floods in enormously increasing the pollution of 
the Thames is strikingly seen throughout the diagram, but it is 
especially exemplified by the abrupt rise of the Thames curve in the 
months of January, February and December, 1869; in January, 1870; 
in January, April, November and December, 1872; and in January and 
March, 1873. Reference to the Lee curve shows that the organic 
matter in that river is simultaneously affected, but, as a rule, to a less 
violent extent. 

Not only do heavy floods bring down the Thames a vast aggregate, 
and much increased proportional, quantity of filthy organic matter, but 
in dry weather a thunder shower, for instance, will sometimes wash 
into the river or its tributaries the polluting matters that have been 
accumulating for weeks in stagnant ditches and cesspools, and this 
without increasing the flow of the river to any great extent. In this 
way, a very small flood upon a low river will sometimes impart to the 
water a greatly increased proportion of organic impurity. In October, 
1869, and November, 1873, the analytical curve of the Thames shows 
that the foulness of the water was markedly increased by such small 
floods. In the Lee this effect of small floods is much less conspicuous 
owing to the large storage reservoirs of the Hast London and New 
River Companies. 

The plotting of these curves has also brought out the interesting 
fact, that the quality of the deep well water delivered by the Kent 
Company is not entirely, though it is nearly, unaffected by heavy rain. 
In the years 1868 and 1869, the apex of the deep well curve coincides 
with those of the Thames and Lee too frequently to be the result of 
accident. Whether this arose from the actual direct access of a small 
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proportion of surface water to the wells, or from an acceleration of the 
process of natural filtration by surface pressure, cannot now be deter- 
mined ; but previous to the year 1872, part of the water was pumped 
into an uncovered reservoir, and was there liable to some amount. of 
pollution. Since the covering and cementing of the reservoir, this 
effect has been barely if at all perceptible. 

Independently of floods, the decay of vegetation late in autumn 
must obviously produce a decided deterioration in the quality of river 
waters; but as this decay often takes place simultaneously with the 
occurrence of floods, it is not often possible to isolate its effects. In 
October, 1868, and November, 1870, however, the Thames was low, 
and the separate result of decaying vegetable matter is clearly indicated 
by the abrupt rise of the analytical curve. A small flood at this time 
of the year or soon after the “ fall of the leaf,’”’ produces an enormous 
effect upon the quality of the water; thus late in November, 1869, a 
rise of the river from 500 millions of gallons to 930 millions of gallons 
daily flow, increased the organic impurity by 57 per cent.; between 
September and the 10th of October, 1871, a rise from 450 millions 
of gallons to 840 millions of gallons, which last number represents 
about the average flow of the Thames, to more than three times its 
previous amount; whilst in November, 1873, an increase of daily 
flow by only 330 millions of gallons augmented the organic impurities 
to double their previous amount. 

The translation, into analytical numbers, of the effects of the chief 
conditions which determine the quality of the water derived from the 
Thames, the Lee, and the deep wells sunk into the chalk, is most 
clearly seen in diagram No. 1, in which each kind of water is repre- 
sented by a single curve; but it is also interesting to see how far the 
more minute differences of treatment which the three kinds of water 
receive at the hands of the eight London water companies are expressed 
in the determinations of organic carbon and nitrogen. For this pur- 
pose it is necessary to plot out a more elaborate diagram (No. 2), in 
which the results of analysis yielded by each Company’s water are 
represented by a separate curve. 

As the water from deep wells is delivered by only one company, the 
same curve represents this kind of water in both diagrams; buat the 
water of the Lee is distributed by two, and that of the Thames by no 
less than five distinct companies; and, as the water of each company is 
submitted to monthly analysis, it follows that the average curve of the 
Lee must be resolved into two, and that of the Thames into five con- 
stituents. This decomposition of the river water curves distinguishes 
diagram No. 2 from diagram No.1. In all other respects they are 
identical. The more elaborate diagram serves to illustrate the fol- 
lowing points :— 

1. The difference, in regard to Organic Impurity, of the Water dis. 
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tributed from the Lee by the New River and East London Oompanies.— 
The New River Company abstracts the chief portion of its supply from 
the Lee at a point above the outfall of the Hertford sewage, and where 
in dry weather it consists almost entirely of spring water. They mix 
it with about one-fourth of its volume of spring water, and occasionally, 
though rarely, with a small proportion of water pumped from deep 
wells ; but the volume of water, other than Lee water, distributed by 
this Company is too small to affect materially the composition of the 
water delivered to their customers in London, although all these sub- 
sidiary supplies tend to improve the quality of the water. 

The East London Company abstract their supply at Ponder’s End, 
14 miles lower down the river, and after the accession of much im- 
purity which reaches the Lee below the intake of the New River Com- 
pany. On the other hand, the East London Company possess much 
greater storage capacity in their reservoirs, which enables them to 
close their intake during short floods, although they are obliged to 
take in water during long continued rainy weather. 

The analytical curves clearly express these differences in the con- 
ditions under which the two Companies work. The New River curve 
is generally below that of the East London water, and, with one or 
two notable exceptions, it crosses the latter only in very dry weather, 
when much of the filth, which otherwise finds its way into the Lee, is 
retained by an absorbent soil ; and thus the river maintains a chemical 
character approaching to that of spring water, even down to the 
intake of the East London Company. The notable exceptions illus- 
trate the effect of large storage capacity upon the chemical quality of 
the water sent out to consumers. Thus between the collection of the 
samples in January and February, 1869, there occurred two heavy 
floods with an interval of fifteen days of good water between them. 
By taking advantage of their great storage capacity, the East London 
Company rejected some of the bad water, and supplied in February a 
beverage of superior quality to that distributed by the New River 
Company, which has barely five days’ storage room. A similar 
instance occurred in April, 1872, and another in March, 1873. 

On the other hand, during the continuance of the imperfections in 
the Kent Company’s works, the New River curve occasionally inter- 
sected that representing the organic impurity of the former Company’s 
water, but this has never occurred since the year 1870. 

2. The Difference, in regard to Organic Impurity, of the Water dis- 
tributed from the Thames by the five Companies drawing from that 
River.—Of these five Companies the West Middlesex is distinguished 
for the comparatively large capacity of its storage and subsidence 
reservoirs, and for the perfection of its filtering plant. During the 
Jast eight years this Company has never sent out water which was in 
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the slightest degree turbid. Though water is drawn from the river 
every day, whatever its state may be, in times of exceptionally foul 
water the intake is reduced as much as possible. The Company has 
storage for about seven days’ supply. These conditions under which 
the West Middlesex Company works are faithfully recorded in the 
results of the analytical examination of the water. Thus the curve 
representing the proportion of organic elements sent out by this Com- 
pany is in times of flood always much lower than that of any other 
Thames supply; as is strikingly seen by a comparison of the curves 
in January, February, and December, 1869, January, 1870, February 
and October, 1871, January, April, November, and December, 1872, 
and January, March, and November, 1873. 

But the West Middlesex Company cannot always avoid admitting 
flood water into its reservoirs, and when once let in, this water can 
only be again discharged by the distributory mains. It mixes with 
and depreciates the quality of the fair weather water which comes in 
after the subsidence of the floods. In fact the storage of river water, 
unless the reservoirs possess a much greater capacity than those of 
any of the Metropolitan Companies, is not an unmixed good ; because 
the stored water is liable at times to be more polluted than that flowing 
in the adjacent river. The injurious effect of the West Middlesex storage 
reservoirs is exemplified by the curve representing organic impurity 
in June, 1869. In the preceding month samples of the fine-weather 
Thames waters were collected at the commencement of a flood, and 
all, except the West Middlesex, were much polluted. In the following 
month, however, the samples were collected from a low river several 
days after the subsidence of a series of freshets. The West Middlesex 
Company was still distributing the flood water which it had impounded 
during the previous thirty days, whilst the remaining four Thames 
Companies were drawing from a comparatively pure river. Thus these 
last Companies distributed much better water in June than in May, 
whilst that sent out by the West Middlesex continually deteriorated 
from April to June. The same effect of greater storage capacity 
again receives its analytical illustration in February and March, 1870, 
November, 1871, and February, 1872. 

Of the remaining Companies drawing from the Thames, the Lam- 
beth and Chelsea alone abstract at a point below the junction of the 
Mole with the Thames. Partly on this account, but chiefly by reason 
of their inferior subsidence and filtration plant—the Chelsea Company 
has no subsidence reservoirs, and the muddy river water runs directly on 
to their filter-beds—the water delivered by these Companies might be 
expected to be of inferior quality. An inspection of diagram No. 2 
shows that the summits of the curves are generally capped by ‘the 
representatives of these waters. This is conspicuously the case in 
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January, 1868, December, 1869, January and November, 1870, Feb- 
ruary, 1871, January, April, November, and December, 1872, and 
January, March, August, and November, 1873. The inferiority of 
these waters would be still more conspicuous were it not for the 
erratic movements of the Southwark curve. The Southwark Com- 
pany’s district grows more rapidly than that of any other Metropolitan 
Water Company. In January, 1868, it supplied only 14 millions of 
gallons daily, whilst in November, 1873, the daily delivery had 
increased to 193 millions of gallons. This is an inconvenient rate of 
increase. The Company have from time to time made great efforts to 
keep pace with it, in the subsidence and filtration plant; and the curve 
of organic impurity represeuts the spasmodic struggles of Mr. Quick, 
the Company’s engineer, in this contest with dirty water. In January 
and February, 1869, he was hopelessly beaten; in May and October of 
the same year the curve again reaches the summits of the peaks, and 
not until December can the Company stand the flood test. Then, 
however, there is considerable improvement until April, May, and 
June, 1871, when the demands of a thirsty population again demon- 
strate the insufficiency of the enlarged plant. Once more, however, 
vigorous efforts are made, and throughout the rest of that and the two 
following years the Company delivers water of medium quality. 

3. The Influence of the Date of Collection upon the Quality of the 
Sample.—As a rule, all the samples of river water are collected on 
the same day of the month, but occasionally, owing to a failure in the 
stand-pipe from which the water is drawn direct from the main, the 
collection is delayed for a few days. Now if a flood occurs on the 
date of collection of the second sample, or on the previous day, that 
sample ought to be more highly polluted with organic matter. A case 
of this kind occurred in March, 1870. All the samples of Thames 
water, except that from the Chelsea Company’s mains, were collected 
on the 2nd of the month, just before the occurrence of a heavy flood 
on the 6th,* which increased the volume of the river to 2,000 millions 
of gallons. The Chelsea sample was collected on the day after the 
flood, and the analytical curve shows how much more highly it was 
polluted by organic matter. 

Not only, therefore, does this process for the determination of organic 
elements clearly define the broad differences between deep-well, Lee, and 
Thames water, but it has also shown itself competent to reveal the finer 
shades of quality in waters drawn simultaneously from the same source, 
but treated differently by the various Companies who manipulate them. 

Against these advantages it must be acknowledged that the process 
involves more trouble and more careful manipulation than are usually 
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* These floods on single days are shown in the diagrams by blue lines rising from 
the curve, which represents the average flow of the Thames in periods of five days each. 
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bestowed upon what are called “‘commercial”’ analyses. Now although 
these drawbacks ought not to be paramount considerations where 
such important issues are involved, yet if any other more simple 
method existed by which trustworthy quantitative information about 
the organic matter in water could be obtained, the process which I 
have been describing would cease to have a raison d’etre. I showed 
eight years ago, and my proofs have never been called in question, that 
the incineration and permanganate processes are quite useless; never- 
theless the latter is still used by Dr. Letheby in his monthly reports 
to Medical Officers of Health. But there still remains the albu- 
minoid-ammonia method of determining organic nitrogen. I need not 
describe this method, as it is well known, and is now almost as 
generally used by analytical chemists as were formerly the incinera- 
tion and permanganate processes. This method depends upon the 
fact that by boiling with an alkaline solution of potassic permanga- 
nate, most nitrogenous organic bodies are decomposed with evolution 
of ammonia. But the total nitrogen contained in the organic bodies 
is rarely evolved as ammonia, and the proportion so evolved varies very 
widely when different kinds of organic matter are submitted to this 
reaction. The authors of the process indeed soon withdrew their 
statement, that albumin yielded all its nitrogen as ammonia by 
éebuliition, first with potash and then with alkaline solution of potassic 
permangate (Journal of Chem. Soc., xx, 593), nevertheless the results 
yielded by this method continue to be entered in analytical tables as 
organic nitrogen, although its authors have never sanctioned such an 
interpretation. 

An examination of this method must convince all that it is incapable 
of converting into ammonia either the whole or any definite propor- 
tion of the organic nitrogen of potable waters. The results obtained 
by the authors themselves, when they operated upon known quan- 
tities of organic matter, prove this most conclusively: as is seen from 
the following comparison of their experimental numbers with those 
calculated from the formule of the bodies operated upon. 100 parts 
of each substance yielded :— 


Nitrogen actually Nitrogen 


present. found. 
Asparagine ........seeeceee 18°66 18°05 
BRED es cesesviccscncotes 4°91 4°45 
Diamylamine chloride ......  - 7°24 6°53 
Amylamine ........c0c0.00- 16-09 17°96 
Dipheny] tartramide........ 9°33 8°41 
GOITER, «ccc ccccccscccccess 18°30 10°46 
GEE 5 oc cc ccvsccvccccces 13°0 to 16:0 6°26 


debesesasecess .. 13:0 to 16-0 8°24 
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Nitrogen actually Nitrogen 

present. found. 

BEERS Ws sceeeteessccees 4°91 2°31 
SE Gicts cence sees0e+s 442 2°47 
IONE Sv cecccesseseves 4°12 1°81 
PE vs cebtecnscess ee 8°38 4°49 
Iodide of methyl-strychnine. . 5°88 2°74 
ae 711 3°79 
Quinine sulphate .......... 751 3°71 
Cinchonine syJphate ........ 7°84 + 
PE PU eSbdivs os seeees 17°28 8°89 
Naphthylamine ............ 9°80 { oa 
DNS Us esedees oseeeess 13°09 { ad 
Rosaniline acetate ......... 11°63 — 
: 5°34 

ET cciidhageiiwoanes 32°07 10°38 
thins Gunneeeses pers 28°86 703 
 Ghenitheniiwenns 33°33 5°76 
ttt mentinerereen neues 46°66 0°00 
ES Por ere 18°34 0-00 


Thus out of 25 nitrogenous organic substances experimented upon, 
only 5 yielded, approximately, the whole of their nitrogen as ammonia, 
when treated by the albuminoid-ammonia process. Of the remainder, 
some evolved one-half, others one-third, one-fourth, or even none of 
their nitrogen as ammonia. To this list may be added the results 
obtained by Dr. Armstrong and myself on submitting various 
nitrogenous organic matters to the albuminoid-ammonia process 
(Jour. Chem. Soc., vol. xxi, 1868, p. 98). We found that strych- 
nine, when treated as directed by the authors, yielded rather more 
than one-third of its nitrogen as albuminoid-ammonia, narcotine 
between one-third and one-half, quinine sulphate about one-half, 
and soluble peaty matter a proportion varying from less than 
one-third up to nearly one-half. Out of the substances of known 
composition which have thus been experimented upon, the follow- 
ing may be selected as of peculiar importance, because they are liable 
to be present in potable water ;—Gelatin, casein, albumin, creatine, 
uric acid, and urea ;—and it will be seen on reference to the fore- 
going analytical results, that these substances yield up, when treated 
by the albuminoid-ammonia process, proportions of their nitrogen 
varying from more than one-half down to nothing. The total immunity 
of urea from the reaction is peculiarly unfortunate, because it is prac- 
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tically impossible to estimate the urea, in a good potable water to which 
fresh urine has been added, by boiling with sodic carbonate ; and yet the 
estimation of the nitrogen of urea, not to speak of its carbon, is of the 
utmost importance in the investigation of waters polluted by sewage. 
On the other hand, peaty matter, the presence of which in water is of 
comparatively little importance, yields up a large proportion. of its 
nitrogen as albuminoid-ammonia. It is, therefore, evident that this 
process can give no evidence whatever touching the proportion of 
organic matter present in potable water, whilst it is equally evident 
that it cannot even indicate the relative quantities of organic nitrogen 
in different samples, unless the proximate constituents of the organic 
matter happen to be of the same kind, and in the same relative pro- 
portions in the samples compared—a coincidence which must obviously 
seldom or never occur. Neither can the albuminoid-ammonia process 
be used to indicate, either the presence, or the proportion of albuminoid 
as distinguished from other nitrogenous organic compounds. This 
conclusion is not only rendered unavoidable by the experiments 
recorded above, but it is also established by the fact that peaty matter, 
either alone or as it occurs in water, yields abundance of so-called 
albuminoid-ammonia, although the existence of protein compounds— 
so prone to change—in a material which has been exposed to air and 
moisture for thousands of years, is clearly an untenable assumption. 

It is, therefore, not surprising to find that the application of this 
process, both to natural and artificially prepared waters, discloses wide 
discrepancies and great irregularities in the evolution of albuminoid- 
ammonia, that is in the estimation of organic nitrogen. The following 
examples, in which the nitrogen obtained as albuminoid-ammonia is 
contrasted with that actually extracted from the waters by the com- 
bustion process, serve to show how the irregularities observed, in the 
case of nitrogenous organic compounds of known composition, are 
reproduced, when the, for the most part, unknown nitrogenous com- 
pounds in potable waters are similarly treated. 

Results of analysis expressed in parts per 100,000 :— 


Artificial Waters containing Peaty Matter. 


Organic nitrogen by 


Organic nitrogen albuminoid-ammonia 
by combustion. process. 
Bh: sane Gerssecegecéasaences 068 part ‘016 part. 
Serene ocarccccoovess 042 ~,, ‘016 ,, 
De deeetdeensee devdeeveseds ‘076 ,, "022 ,,, 
SR Peet eee ocsvee BGP 308 =, 
Wes. CeNeeensen dese cesswoceos 1175 ,, "422 


We: weve (eves erie eeredecoss 029 ,, ‘O11 
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Natural Waters. 
Organic nitrogen by 
Organic nitrogen albuminoid-ammonia 
by combustion. process. 
Chelsea Company’s water, Janu- 
ary, 1868 ‘0: ‘ ‘011 part. 
West Middlesex, ditto, ditto.... ‘02 012 
Southwark, ditto, ditto ’ 024 
Grand Junction, ditto, ditto.... ° ‘006 
Lambeth, ditto, ditto. ‘06% 030 
Artesian Well Water, October, | . 003 
- -004 
Artesian Well Water, April, 1876 -°032 003 
Sea-water (Sample No. 1) 006 
“ (Sample No. 2) : 018 


It is almost superfluous to say that any opinion based upon the pro- 
portion of albuminoid-ammonia obtainable from a sample of potable 
water must almost necessarily be erroneous, like that to which the 
authors of the process themselves were led, when they declared the 
water of Bala Lake, and that supplied to Manchester from the Derby- 
shire hills, to be more polluted than Thames water. In the course of 
my work upon the Rivers Commission, I have again and again met with 


such errors of judgment, into which chemists using this process have 
been led. It would be preferable to depend upon chlorides and nitrates 
alone, rather than upon a method of estimation, the results of which 
do not admit of interpretation. 

The numerous experiments, on this process, made by others as well 
as by myself, have led me to the following conclusions :— 

1. That the albuminoid-ammonia process affords no evidence what- 
ever of the absolute quantity, either of organic matter or of organic 
nitrogen, present in potable water. 

2. That it does not indicate, even approximately, the relative quan- 
tities either of organic matter or of organic nitrogen in different 
samples of such water. 

8. That it affords no indication either of the presence or of the pro- 
portion of albuminoid as distinguished from other nitrogenous organic — 
compounds. 

4. That it is therefore entirely useless in the examination of waters 
for sanitary purposes. 

In conclusion, I claim for the combustion process, after nearly nine 
years’ experience of it :— 

1. That it is the only method at present known which affords any 
trustworthy information respecting the organic matters present in 
potable waters. 
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2. That it is the only method which even professes to determine 
organic carbon in such waters. 

3. That the determinations by it of organic carbon and nitrogen are 
fairly accurate, notwithstanding the very minute quantities of matter 
dealt with ; and that the errors, even of a comparatively inexperienced 
analyst, are far within the limits which would affect a verdict upon the 
quality of the water submitted to investigation. 

4. That it is the only process which discloses the proportion of 
nitrogen to carbon in the organic matter of waters, such information 
being often of prime importance in reference to the origin of the 
organic matter. 

5. That since the modifications which have been made in the mode 
of evaporation, the process can now be conducted in any laboratory 
and with a moderate expenditure of time and labour. 


XXXI.—On the Formation of Anthrapurpurin. 
By W. H. Perkin, F.R.S. 


Wuen alizarin was first prepared from anthraquinone by treating it 
with sulphuric acid and decomposing the resulting product with 
caustic alkali, its formation was naturally believed to be due to the 
decomposition of a disulpho-acid of anthraquinone. This is now 
generally known to be incorrect, experience having shown that it is 
the monosulpho-acid which yields the colouring matter. 

Graebe and Liebermann (Ann. Chem. Pharm., clx, 121) some 
years ago showed that the result of treating the monosulpho-acid of 
anthraquinone with caustic alkalis, was in the first place the formation 
of monoxyanthraquinone— 


C,,H,0.(SO;K) + 2KOH se C,.H,0.(O0K) + K.SO, + OH,. 


Potassic monosulphanthraquinonate. Potassic oxyanthraquinonate. 


And in the second place, that this substance when further treated 
with alkalis, becomes oxidised and converted into alizarin— 


C,,H,0,(0OK) + KOH = C,H,0.(0OK), + Hy* 
Potassic alizarate. 


But at that time it was believed that the disulpho-acid was the pro- 
per compound to employ for the preparation of alizarin, the reaction 


* This hydrogen is not evolved; but reduces a part of the products back to anthra- 
quinone or hydroanthraquinone. This is avoided on the large scale by the intro- 
duction of a small quantity of potassium chlorate. 
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appearing more simple than the above, and practically a mixture of 
both sulpho-acids was used on the large scale. It is now known, 
however, that the disulpho-acid yields anthrapurpurin and not alizariu : 
hence the artificial product at first manufactured was invariably a 
mixture of these two colouring matters, but they are now sent into the 
market separately as well as mixed. 

But how is the formation of anthrapurpurin from the disulpho-acid 
to be accounted for ? 

It is known that, by the action of caustic alkalis on this acid, mono- 
sulphoxyanthraquinonic acid is formed (Jowr. Chem. Soc., vol. xxiii, 
p. 1389)— 


OH). 
C,,H,0, { (30.40) 


This when further treated with caustic alkalis, changes into what 
was originally supposed to be alizarin, but is really anthrapurpurin. 


(OH) 
CubliOnd (OH). 
(OH) 

Since I first became acquainted with the fact, I have been under 
the impression that an intermediate body must exist, having the com- 
position of alizarin, and formed simply by the replacement of the 
(SO;H) group by (OH) in the monosulphoxyanthraquinonic acid. 

Dr. Schunck and H. Roemer (Deut. Chem. Ges. Ber., 1875, p. 
1628) have published an account of a substance isomeric with alizarin, 
obtained from some bye-products sent by me to Dr. Schunck several 
years ago. Some time since I also obtained this body myself from a por- 
tion of the same bye-product, and have since been engaged in experi- 
ments on its direct formation from the disulpho-acid of anthraquinone. 
It is, I believe, the intermediate product just referred to. 

I have succeeded in obtaining it directly by heating a salt of the 
disulpho-acid with a dilute solution of caustic potash. I used a 
five per cent. solution, and only sufficient to contain an amount of 
alkali a little in excess of that required by theory; the mixture was 
placed in a strong mercury bottle, the plug being well luted and 
tightly screwed down, and then heated in an oil-bath to 180°—190° C. 
for six or seven hours. In this way scarcely any anthrapurpurin was 
formed, the product being a red-brown solution. On treating this 
with acids, large quantities of sulphurous anhydride were given off, 
and a yellow precipitate was formed; this was collected on a filter 
and washed. On treating it with cold baryta-water, it mostly dissolved. 
The solution when concentrated deposited a dark-coloured product, 
apparently crude baric anthraflavate, leaving a dark-red solution 


— 2 


a & 
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which, when acidified, gave a greenish-yellow precipitate, containing 
a large quantity of this new isomeride of alizarin Isoanthraflavic 
acid.* This was purified by repeated crystallisations from glacial 
acetic acid, in which it is difficultly soluble. Dried at 180° C. it gave 
the following numbers on analysis :— 
I. -2395 of substance gave— 
*6184 of CO, and 
‘0726 of H,O. 
TI. ‘2558 of substance gave— 
‘6611 of CO, and 
‘0799 of H,0. 


Theory for C,,HsOx. Experiment. 
I. II. 
Carbon ....cse. -- 70°0 70°41 70°48 
Hydrogen ........ 3°33 3°42 3°47 


The crystals when heated in the air-bath lose their lustre. They 
dissolve easily in baryta-water, forming a dark-red solution, and in con- 
centrated sulphuric acid forming also a red solution; in fact, the com- 
pound possesses all the properties described by Dr. Schunck and 
H. Roemer. 

When strongly heated it sublimes in leaves of a golden or orange 
colour, a good deal being carbonised. This sublimed product, when 
crystallised from glacial acetic acid, is deposited in orange-yellow 
needles, differing in this respect from the unsublimed, which is of a 
yellow colour; its composition and properties however remain un- 
changed. It gave on analysis the following numbers :— 

2465 of substance gave— 
6353 of CO, = 70°28 p.c. carbon, and 
0759 of HO = 3°42 of hydrogen. 


With fuming nitric acid it gives a crystalline nitro-acid, but no 
phthalic acid could be obtained. 

On heating it with acetic anhydride to 160°—170°, a pale yellow 
solution was obtained. On distilling off part of the anhydride, the 
residue deposited on cooling pale yellow crystals of the acetylic deriva- 
tive: these were pressed and dried. The specimen used in analysis I 
was made with sublimed isoanthraflavic acid; that used for II was 
unsublimed— 

I. ‘2617 of substance gave— 
6413 of CO, and 
0856 of H,0. 
* Since reading this paper before the Society, Dr. Schunck and H. Roemer 


have published a second paper on the same subject, and given this name, which I 
have adopted to avoid confusion (Deut. Chem. Ges. Ber., 1876, p. 379). 
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II. ‘2724 of substance gave— 
6688 of CO, and 


Theory for C,4H,(C2H;0) 204. Experiment. 
I. II. 
GEOR oo oc cceces 66°66 66°83 66°96 
Hydrogen..... ooo §©=—6. 37 3°63 3°70 


This diacetoisoanthraflavic acid is difficultly soluble in alcohol and 
benzol, but more soluble in glacial acetic acid. Its fusing point 
appears to be easily influenced; for example, if the crystals which 
separate from acetic anhydride be examined, the fusing point is found 
to be about 175° C., but if this product be recrystallised from glacial 
acetic acid or alcohol, its fusing point will be found to be about 180°. 
Schunck and Roemer, in their second paper, do not appear to 
have obtained a definite fusing point for this substance. 

Isoanthraflavic acid, when heated to about 180°—185° with an ex- 
cess of caustic alkali for some time, is entirely changed, yielding a 
black-looking product which dissolves in water with a beautiful purple 
colour. On acidifying this, a yellow precipitate is obtained which, 
when washed with water, dyes mordanted cloth the same colour as 
anthrapurpurin. Its solution in sodic carbonate does not colour 
freshly-precipitated alumina, and its potassic solution gives the 
characteristic bands of anthrapurpurin, with which in fact I have no 
doubt it is identical. 


Dr. Schunck kindly sent me a specimen obtained by himself and 


Mr. Roemer, and on treating it with alkali it gave the same results. 
It appears, then, that in the formation of anthrapurpurin from 
disulphanthraqninonic acid, there are three successive reactions. 
Firstly, the formation of sulphoxyanthraquinonic acid. 
Secondly, the formation of isoanthraflavic acid, and 
Thirdly, the formation of anthrapurpurin by the oxidation of this 
latter substance, thus— 


(OK) (OK) 
OutlOs4 + KOH = C,,H,0, \ (OK) + Hz, 
(OK) (OK) 
Potassic isoanthraflavate. Potassic anthrapurpurate. 


isoanthraflavic acid standing to anthrapurpurin as oxyanthraquinone 
does to alizarin. 

I have endeavoured to reverse the process and prepare isoanthra- 
flavic acid from anthrapurpurin by the process by which Lieber- 
mann and Fischer (Deut. Chem. Ges. Ber., 1875, xiii, 974) obtained 
purpuroxanthin from ordinary purpurin. 


ill NO ee BE 
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Anthrapurpurin when heated with ammonia produces an amide 
derivative, as observed some time since (Jour. Chem. Soc., xxvi, 432). 
This, when dissolved in boiling alcohol and treated with nitrous acid, 
yielded a product which when sublimed and crystallised from acetic 
acid, was obtained in golden needles, and yielded a colouring matter 
when heated with alkali, dyeing mordants the same colour as anthra- 
purpurin. I have not had sufficient of this substance to examine it more 
fully, but, being still engaged with the subject, I hope shortly to be 
able to give a more detailed account of my results in this direction. 

In alizarin, undoubtedly, both hydroxyls are in the same benzene 


asia CO" (OH) 
| 
CHa} Go f Coll { (OH)’ 


But it would appear that in the disulpho-acid of anthraquinone 
the replacement occurs in both groups. 


(HSO,)C.H, { co} C,H,(HSO,). 


This would account for the non-production of alizarin from this 
substance when it is heated with an alkali, the resulting product being 
an isomer : 

CO 
(HO)C.H, | 69 i 0,H,(HO). 

Anthrapurpurin being produced from a substance of this nature 

evidently has the constitution : 


; CO (HO 
(HO)C.H, co} C,H, { é HOY 


At any rate, it cannot have the three hydroxyls in one benzene 
group, otherwise it should give phthalic acid on treatment with nitric 
acid. 

It is probable that a number of isomeric anthrapurpurins may be 
obtained from the many isomerides of anthraflavic acid now known. 
Liebermann has already obtained one of these from chrysazin. 
Moreover, both anthraflavic acid and anthraflavone give colouring 
matters when heated with alkalis. 


856 


XXXII.—NOTES FROM THE LABORATORY OF THE 
YORKSHIRE COLLEGE OF SCIENCE, LEEDS. 


(Communicated by T. E. Tuorpe, Ph.D., F.R.S.) 


1. On the Action of the Copper-zine Couple on Potassium Chlorate and 
Perchlorate. 


By Hersert Eccues. 


In 1873 I published an account of the action of the copper-zinc couple 

of Messrs. Gladstone and Tribe, upon various salts, and I showed 
that the reducing action exerted by these metals might be made the 
basis of a quantitative method (see this Journal, 1873, p. 541). Since 
that time this method has been frequently made use of by myself and 
my students, more particularly in the cases of nitrates and chlorates, 
and no difficulty is met with in obtaining complete reduction of a mode- 
rate quantity of the salts, provided that the couple is properly made. 
Chlorates are particularly easy of reduction: on adding a weighed 
quantity of the salt to the water covering the couple, and boiling a few 
minutes, zinc hydrate is seen to be formed in quantity, and, on filtering 
the solution and adding silver nitrate, a precipitate of silver chloride 
is obtained, which on weighing is found to correspond with the theo- 
retical amount. 

In the Journal of the German Chemical Society of Berlin, viii, 1356 
(Correspondenz aus Florenz), it is stated, in an account of some ex- 
periments made by'Sig. G. Pellagri of Bologna, on the reducing 
action of various metals on oxisalts, that ‘‘ Kaliumchlorat in wissriger 
Lésung wird durch Schiitteln mit Eisenfeile in der Wirme rasch zu 
Chloriir reducirt, und Pellagri glaubt, dass dieses Verhalten in der 
Analyse Anwendung finden kénne. Merkwiirdig ist, dass die Hisen- 
kupfer-oder Zinkkupferkette auf Chlorat nur dusserst langsam und 
unvollstandig wirkt.” It is possible that the term ‘“‘ Kette” refers 
simply to plates of copper and zinc joined together by a wire outside 
the liquid : if, however, it is implied that the conjoint action of the 
metals is insufficient to effect complete reduction of the chlorate, the 
statement is at direct variance with experience. The following 
analytical results, obtained by Mr. Herbert Eccles in the ordinary 
course of laboratory work, are quoted as substantiating my original 
statement :— 


I. 0°3895 gram KCIO,, dissolved in water and boiled with a copper- 
zinc couple, made from 10 grams zinc-foil, for 10—15 minutes 
required, after filtration, 31°80 c.c. of deci-normal silver nitrate 
solution. 
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II. 0°3732 gram KCIO,, treated in a similar manner, required 
30°35 c.c. of the silver-nitrate solution. 


z. Il. Theory. 
Chlorine 28°98 28°86 28°96 


The copper-zinc couple is entirely without action on potassium per- 
chlorate. An aqueous solution of the salt may be boiled for an 
indefinite length of time with the metals without any reduction occur- 
ring. Mr. Eccles has taken advantage of this fact to verify the well- 
known statement that the decomposition of potassium chlorate on 
heating occurs in two phases, with the intermediate production of the 
perchlorate. The copper-zinc couple, indeed, affords a ready means of 
determining the rate of the decomposition of the salt by heat. He 
has also proved by the same method, that when manganese dioxide is 
added to the chlorate, no perchlorate is formed at any stage of the 
decomposition 


2. On Thallium Chlorate. 


By Joun Muir. 


TuHaLtiuM chlorate, according to Mr. Crookes, may be obtained by 
dissolving the metal in chloric acid, or by mixing saturated solutions 
of thallium nitrate and potassium chlorate. From the description of 
this salt given in Watts’s Dictionary (vol. v, p. 754) it would seem to 
be an extremely unstable compound: it is stated that its solution when 
heated becomes yellow and evolves oxides of chlorine, and that the 
crystals which are deposited on concentrating the liquid are instantly 
decomposed by water, with formation of the brown thallic oxide. The 
exceptional behaviour of the thallium compound is remarkable, since 
the chlorates, as a class, are perfectly stable salts. The chlorates may 
be broadly divided into the two groups of anhydrous salts, like those 
of potassium and silver, and of hydrated salts, like those of lead and 
barium. From the well-known relations of thallium to lead on the 
one hand, and to the metals of the alkalis on the other, it becomes 
interesting to determine to which class thallium chlorate belongs. 
Some years ago I prepared a small quantity of thallium chlorate with 
a view to determine this point. The salt is easily obtained by mixing 
equivalent quantities of thallium sulphate and barium chlorate, filter- 
ing from the barium sulphate, and concentrating the solution. Thal- 
lium chlorate forms white and almost opaque microscopic crystals which 
are perfectly permanent in the air and readily soluble in hot water, 
VOL. XXIX. 3 M 
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without decomposition. A determination of thallium as chloroplati- 
nate showed that the salt was anhydrous. 


0:223 gram chlorate gave 0°3138 gram T1,PtCl.. 
po ere = 702 per cent. 
TICIO; requires .... , 


As the quantity of material at my disposal was too small to enable 
me to study the properties of the salt more fully, I requested Mr. John 
Muir, student in this laboratory, to prepare a larger quantity by the 
same method, in order, if possible, that its crystallographic relations 
might be determined. He has repeated the analysis with the follow- 
ing results: 


Determination of Thallium. 


T. 0°6750 gram chlorate gave 0°7744 gram TI. 
II. 0:7519 i, om » OO » >» 


Determination of Chloric Acid. 


The filtrates from the preceding determinations containing the 
chloric acid, as potassium salt, mixed of course with the excess of 
potassium iodide, were added together, evaporated to a small bulk, 
and weighed. The solution was then divided into two portions, in one 
of which the iodine was determined by precipitation as silver iodide. 
The remaining portion was heated with three or four copper-zinc 
couples for a few minutes, filtered, mixed with silver nitrate, and the 
silver chloride and iodide weighed. 


Weight of solution ........-....seeeces 39°202 grams. 
Weight of liquid taken for iodine estima- 

Ress erede cone Gesecersserenesces 16-010 - 
BE TEND nec dseens senesece cisesecers 03005 _,, 
Calculated for 39°202 grams ............ 0°7355 i, 
Weight of liquid taken for chlorine estima- 

Diode pdnceekennes $e n6 6004060040 23-063 - 
Mixed AgI and AgCl found ............ 0°8398 __s, 
Calculated for 39°202 grams ............ 14280 __,, 


14280 — 0°7355 = 0°6925 AgCl = 0°1714 Cl. 


Hence the results of the analyses are— 


I. IL. Mean. _TICIOs. 
Thallium........ 7068 =670°69 = 70°69 70°91 
Chlorine ........ — _ 1202-1236 
Oxygen ........ _ — — 16°73 


100°00 
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The specific gravity of thallium chlorate at 9° (taken in benzol) and 
compared with water at same temperature, is 5°5047. 

Like potassium chlorate, it is sparingly soluble in cold water, but 
readily soluble in hot water. Determinations of its degree of solu- 
bility at various temperatures have given the following results. The 
numbers express the amount of the salt in grams dissolved by 100 
grams of water. 


°C. Grams. aS Grams. 


10°5 2°83 39°5 8°47 
138 2°99 47°6 10°56 
18°5 3°71 560 16°52 
248 5°04 69°5 25°25 
30°9 6°25 81°5 32°79 


The curve representing these results may be reproduced with suffi- 
cient accuracy by the expression 


W = 1:99 + -05415¢ + -00139% + -0000368, 


in which W = the weight of salt dissolved in 100 grams of water at 
the particular temperature ¢. The following table calculated by 
means of this equation shows the amount of the salt dissolved by 100 
grams of water at every 10° between 0° and 100°: 


°C. Grams. “a. Grams. 

0 2°80 60 18°02 
10 2°71 70 24°94, 
20 3°92 80 33°65 
30 5°84 90 44°37 
40 8°68 100 57°31 
50 12°67 


Up to the present all attempts to procure the salt in a fit state for 
crystallographic examination have failed. The crystals hitherto ob- 
tained are exceedingly small, not exceeding a few tenths of a milli- 
metre in length: when seen through the microscope they are observed 
to consist of prisms, possessing a number of faces, but, apparently, 
too dull to admit of accurate measurement. 


8. On the Isometric Relations of Thallium. 
By T. E. THorpe, F.R.S. 


THALLIUM and potassium chlorates possess the same specific volame— 
(a.) Potassiwm Chlorate = KClOs. Mol. wt. = 122°6. 
3 mu 2 
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Mean 


s 2°350 Kremers ‘ 52°2 Pros 


> 2°325 Buignet J 52°7 


Thallium Chlorate = TIC1O;. Mol. wt. = 287°1. 
Spec. grav. = 5°5047. J. Muir. Spec. vol. 52:2. 


Spec. grav. = 2°326 Playfair and Joule. Spec. vol. seal 


This remarkable agreement between the two values has induced me 
to compare other salts of thallium with the corresponding compounds 
of the alkalis. 

Potassium and thallium carbonates appear to have identical specific 
volumes. 


(b.) Potassium Carbonate = K,CO;. Mol. wt. 138°3. 
Spec. grav. 2°103 Playfair and Joule. Spec. vol. 65°6. 


Thallium Carbonate = T1,CO;. Mol. wt. 467°3. 
Spec. grav. 7164 Lamy and Descloizeaux. Spec. vol. 65°2. 


The same agreement is shown between the spec. volumes of the 
isomorphous thallium and potassium nitrates. 


(c.) Potassium Nitrate. KNO;. Mol. wt. 101°1. 


Spec. grav. 2103 Playfair and Joule. Spec. vol. 48°07) 
” 2°101 Karsten os 48°11 
“ 2:109 Grassi a 47°94 
» 2182 ,, » 47-49 | Mean 
. 27100 Schiff os 48°14 ° 
e 2126 Buignet ” 47°55 
~ 2°105 Kopp » 48°03 ) 


Thallium Nitrate. TINO;. Mol. wt. 265:7. 
Spec. grav. 5°550 Lamy and Descloizeaux. Spec. vol. 47°9. 


The specific volumes of a number of thallium salts are, however, 
more strictly comparable with those of the corresponding ammonium 
compounds. Schréder has already pointed out this fact in the case 
of the sulphates and di-hydrogen phosphates (Deut. Chem. Ges. Ber., 
1874, p. 676). I give below all the observations which I have been 
able to find :— 


(d.) Ammonium Chloride. NH,Cl. Mol. wt. 53°5. 
Spec. grav. 1533 Playfair and Joule. Spec. vol. 34:9) 


iu 1500 Kopp 35°6 | 

» 1528 Mohs » 850 | Mean 
» 1378 Playfair and Joule » 839} 348 
- 1544 Hassenfratz ” 34°7 
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Thallium Chloride. TIC]. Mol. wt. = 239°1. 
Spec. grav. 7:02 Lamy. Spee. vol. 34-1 } , 
» 700 Willm. _, “i 


(e.) Ammonium Dihydrogen Phosphate. NH,H,PO,. Mol. wt. 115. 
Spec. grav. 1°758 Schiff. Spec. vol. png , 
, Mtikiten . of" 


Thallium Dihydrogen Phosphate. TIH,PO,. Mol. wt. 300°6. 
Spec. grav. 4°723 Lamy and Descloizeaux. Spec. vol. 63°7. 


(f.) Ammonium Sulphate (NH,).SO,. Mol. wt. 152. 

Spec. grav. 1:750 Playfair and Joule. Spec. vol. 75°44) 
1:770 Kopp 74°57 
1:768 Hassenfratz 74°66 | Mean 
1:761 Playfair and Joule 75°00 { 749 
1771 Schréder 74°50 
1:750 Buignet 75°44 ) 


Thallium Sulphate. T1,SO,. Mol. wt. 503°2. 
Spec. grav. 6°77 Lamy Spec. vol. reas 


Mean 


= 6603 Lamy and Descloizeaux _,, 76°05 75:5 


” 6598 Thorpe* » 76°28 
(g.) Ammoniwm Hydrogen Oxalate. NH,.HC,0,.H,O. Mol. wt. 12t. 
Spec. grav. 1563 Playfair and Joule. Spec. vol. cant Ot 
i 1556 Schiff fe 80°34 f 801 


Thallium Hydrogen Oxalate. TIH.C,0,.H,0. Mol. wt. 310°6. 
Spec. grav. 3°971 Lamy and Descloizeaux. Spec. vol. 78:0. 


(h.) Ammonium Tartrate. NH,.HC,H,O.. Mol. wt. 167. 
Spec. grav. 1680 Schiff. Spec. vol. 99°4. 


Thallium Tartrate. TIH.CsH,O;. Mol. wt. 352°6. 
Spec. grav. 3°496 Lamy and Descloizeaux. Spec. vol. 100-7. 


These salts are isomorphous as well as isometric. 


The spec. vol. of thallium is about 17°3, as is evident from the 
following observations :— 


Tl. Mol. wt. = 203°0. 


Spec. grav. 11862 Lamy. Spec. vol. 17:2) 
11°853 De la Rive - 17°2 | 
11-808 » 17:3 | Mean 
11-777 Werther —«,,_~—- 17-3 178 
11°81 Crookes - 17°3 


* At 9°, compared with water at same temperature. 
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Schréder has pointed out that in certain compounds, as for 
example in the isomorphous calc-spar and sodium nitrate, and in 
arragonite and potassium and ammonium nitrates, which are also 
isomorphous, the groups NO; and CO; possess the same spec. volume ; 
and the same fact would seem to be shown by Kopp’s determinations 
of the spec. vols. of ethyl carbonate and ethyl nitrate :— 


Ethyl carbonate (C,H;).CO;—observed spec. vol. = 139°4 
less spec. vol. 2(C,H;*) = 99°0 


Spec. vol. of CO; 40°4 


Hthyl nitrate, C,H;NO;—observed spec. vol = 90-0 
less spec. vol. C,H; = 49°5 


a 


Spec. vol. of NO; = 40°5 


Further evidence of the same fact is afforded by the case of thallium 
nitrate and carbonate, if we assume that thallium occupies the same 
volume in both combinations which it possesses in the free state. 


Observed sp. vol. of Tl,CO; 65°2 
Deduct observed sp. vol. of Tl=173x2 34°6 


Spec. vol. CO; = 30°6 
Observed sp. vol. of TINO, 
Deduct observed sp. vol. of Tl 


Spec. vol. NO; = 30°6 


It will be observed that the difference between the values for the 
carbonate and nitrate is 17°3, 7.e., exactly equal to the number directly 
obtained for T1 in the free state. It is also worthy of note that this 
value 17:3 is almost identical with that calculated by Kopp for 
ammonium, NH,, in its salts, viz. 17°4. 


* Calculated from Kopp’s values, C = 11, H = 5'5. 
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General and Physical Chemistry. 


On the Spectra of Nitrogen and Alkali-metals in Geissler’s 
Tubes. By G. Sauer (Compt. rend., lxxxii, 223—226). 


In 1873 Schuster published a paper in which he stated that nitrogen, 
heated in a Geissler tube with sodium, ceased to give the characteristic 
grooved spectrum. The luminous rays obtained, he ascribed to pure 
nitrogen, and the absorption-bands to the influence of some oxide of 
nitrogen. The author repeated the experiments of Schuster, and 
found that the grooves disappeared under the action of metallic 
sodium vapour, but they were replaced by several spectra, none of 
which could be traced to nitrogen, as it had been previously removed 
and its presence could not be detected by spectroscopic analysis. The 
method adopted by Salet was briefly as follows: a hard glass tube was 
selected, sealed at both ends, one end containing two aluminium 
electrodes one centimeter apart; the length of the tube was 12 centi- 
meters and the diameter two centimeters. Into the other extremity 
of the tube a small bulb-tube was fused, the bulb containing a small 
piece of sodium. The whole was then fused to a “‘ Sprengel-pump,”’ and 
a vacuum created, when the sodium was heated, some of it being con- 
verted into vapour ; the connection between the tube and the pump was 
then cut off by means of a blowpipe, the tube being securely sealed again. 
Some of the molten sodium (which exhibited a brilliant appearance), 
was allowed to flow from the bulb-tube into the other tube ; after cool- 
ing, the bulb-tube was detached, and the apparatus connected again with 
the “ Sprengel-pump,” thoroughly exhausted, and the sodium again 
volatilized, taking care that the condensation of the metallic vapour 
should occur only in the part of the apparatus which does not contain 
the electrodes. Perfectly dry and pure nitrogen was then introduced 
and the pump applied three distinct times, each time care being taken 
to ensure the presence of sodium vapour. The apparatus was then 
sealed up, having an interior pressure of about 5 millimeters. The 
metallic sodium was condensed and volatilised twelve times in the 
same portion of nitrogen. On passing an electric spark through the 
apparatus, a very clear fluted spectrum was observed, the space between 
the poles being rose-violet. A Holtz’s electric-machine was used for 
obtaining the discharge. The sodium globules always appeared bril- 
liant, with a silvery-white lustre, unless they were subjected to the 
action of the electric spark, when they immediately assumed a dull 
colour, and the surface became brownish-black. The metallic surface 
was renewed over and over again, but the nitrogen spectrum disap- 
peared completely. It was absorbed by the sodium. To prove this, 
the author made an apparatus similar to the above-mentioned, but 
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carrying in addition a short barometer. Nitrogen was introduced at 
a pressure of 27 millimeters. As the sodium absorbed the nitrogen, 
the mercury column in the barometer continued to rise. The unaltered 
sodium and the altered sodium were separately thrown into water, 
and the resulting alkaline solutions treated with Nessler’s solution. 
In the former no change was observed, but in the latter the solution 
immediately became dark yellow, showing that nitride of sodium had 
been formed (by the influence of the electric discharge upon sodium 
in the presence of nitrogen), and then decomposed by the water into 
ammonia. Nitride of sodium forms only at a temperature higher than 
red-heat. The author concludes from his experiments, Ist, that a 
grooved spectrum can be obtained when sodium is heated in nitrogen ; 
2nd, the disappearance of the nitrogen spectrum is due to the absorp- 
tion of that gas by sodium; 3rd, that the spectrum described by 
Schuster is in all probability due to the vapour of sodium, for on heat- 
ing sodium alone in a Geissler tube, or in an apparatus such as that 
already described, and passing the electric spark through it, a vivid 
greenish-yellow light was observed, exhibiting the following rays in 
the spectrum :— 


615 double 515°3 
5892 , (D) 498°3 
568°7 i, 467 


which agree closely with those observed by Schuster, with the excep- 
tion of the ray 498°3, which is replaced by 489°4. The rays 628°8, 
421-4 and 4184 were not observed by Salet, neither could M.M. Thalen 
and Lecocq de Boisbaudran detect them. These rays, however, 
almost coincide with those of rubidium, viz., 629°6, 421°6 and 420-2, 
which may have been present as an impurity in the sodium used by 
Schuster. 
C. A. B. 


On the Rotatory Power of Styrolene. By M. Bertuetor 
(Compt. rend., Ixxxii, 441). 


Some years since the author showed (Ann. Chim. Pharm. [4], xii, 
160) that the styrolene of storax possesses a rotatory power of —3°. 
This having recently been contested upon theoretical grounds, the 
experiments were repeated; the results confirm those previously 


published. 
C. &. FP. 


The Absorption-spectra of Ultramarine. By J. WunprER 
(Deut. Chem. Ges. Ber., ix, 295—299). 


To obtain these spectra ultramarine is mixed with a clear solution of 
a resin and painted in a thin Jayer on a glass-plate, which is placed 
before the slit, the spectroscope being turned towards the sun. 

Blue ultramarine absorbs the yellow, orange, and a part of the red 
rays, while violet-ultramarine absorbs chiefly green rays, and singu- 
larly enough also those of the extreme violet. Green-ultramarine 


GENERAL AND PHYSICAL CHEMISTRY. 865 


absorbs the violet completely, red partly, and shows also bands in the 
orange and yellow. 
Sketches of the spectra and the spectroscope are given in this 


paper. 
C. §S. 


Notice on Electricity in Electrolytes. By E. Bupps 
(Pogg. Ann., clvi, 618—626). 


AccorpinG to Clausius, the atoms or groups of atoms forming a mole- 
cule of an electrolyte revolve about one another after the manner of 
planets, being sometimes nearer sometimes farther from each other. 
It is suggested that all or nearly all the electricity of the electrolyte is 
indissolubly united with these atoms and performs the same move- 
ments as they. Thus if K A be an electrolyte which, under the influ- 
ence of the galvanic current, breaks up into a kation K and an 
anion A, we are to suppose that all the positive electricity is bound up 
with the atoms forming K, all the negative with the atoms forming A. 
When a current is passed through the electrolyte the motion of the 
atoms is disturbed, the positive tending in one direction the nega- 
tive in the other; the decomposition of the electrolyte is thus 
affeated. 

Let us take the case of a current passing through a conducting 
medium; and represent by 7 the quantity of electricity which passes 
through the unit of surface in the unit of time, by é the quantity of 
electricity contained in the unit of volume of the medium, whether 
the current be passing or not, and by v the velocity of the current; 
then— 


The object of the author is to consider separately these quantities 
v and 6, which can be effected when we consider that the electricities 
only move together with the atoms, and therefore that their velocities 
in the direction of the current are the same as those of the atoms. 

Neglecting the stationary electricity of the solvent of the electrolyte 
(if it be dissolved) the author obtains for v the value— 


op 
v= 7, (@ + F) 


where « = quantity of hydrogen set free from HCl by a current of the 
unit of intensity in one second; « = the atomicity of the kation; s = 
the density of the electrolyte; & = the atomic weight of the kation; 
a@ = the atomic weight of the anion. From the experiments of Kohl- 
rausch Pogg. Ann., cli) on melted chloride of sodium, the following 
value of v is obtained by means of equation (2)-— 

mm 


v = 0:0306 — 


sec’ 


From equations (1) and (2) we obtain— 
4 xs 


= n(a + k) 
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mgr. = volume of a milligram-molecule of the electrolyte ; if, 
8 


therefore, + 3 be the quantity of positive or negative electricity con- 


tained in a milligram-molecule, we have ¢ =“. 


i 
The amount of positive electricity which must pass through an 
electrolyte in order to decompose a milligram-molecule has Jong been 


sought for; this quantity, which is represented by 5, has been shown 


by Faraday and Buff to be very great, which is also evident from the 


equation, in which p is always very small. 
F. D. B. 


Thermoelectric Behaviour of Metals. 
By A. v. FirzGeRaLD-MINareELLI (Chem. Centr., 1875, 273). 


From experiments on the combinations Bi-Fe, Bi-Cu, Bi-Pt, Bi-Sb., 
&c., the author concludes that the electromotive force. of metallic 
pairs during melting and solidification varies only to such very small 
amounts as fall within the limits of experimental error. 


M. M. P. M. 


Specific Heats of Carbon, Boron, and Silicon. By F. WzeBzEr 
(Ann. Chim. Phys. [5], viii, 182—144). 


Tue product of the specific heat of each of the elementary bodies into 
its atomic weight, which is called the atomic heat, has a value differ- 
ing but little from 64, except in the case of carbon, boron, and silicon, 
the atomic heats of which are 48, 2°7, and 1°8 respectively. The 
specific heats of these three bodies increase rapidly with the tempera- 
ture, and from the determinations of the author at temperatures rang- 
ing from — 80° to 1059°, it appears that the specific heats of graphite 
and of diamond increase rapidly to 600°, but at higher temperatures the 
augmentation becomes insignificant, the values then being little dif- 
ferent, and apparently approaching a common limit. Thus 0°4589 
was found for the diamond and 0°4670 for graphite. These numbers 
multiplied by 12, the atomic weight of carbon, give the products 5:5 
and 5°6; and thus carbon enters into the law of Dulong and Petit, 
like other elements of small atomic weight, such as aluminium and 
phosphorus, which have an atomic heat = 5°8. 

The author’s experiments show that the specific heat of silicon also 
increases with the temperature, and tends towards a constant value 
which is not far from 0°2055, and this number gives the atomic heat 
5:75. From the results he has obtained with boron he believes that 
its specific heat also tends to become constant at an elevated tempera- 
ture, when its value would probably be about 0°5. 

Thus taking the specific heats of silicon, carbon, and boron at tem- 
peratures where they are constant, or at least not more variable than 
those of the metals we have— 


Carbon. Boron. 
Specific heat "20% 0°467 0°5 (?) 
Atomic weight 12 11 
Atomic heat ........ 5 5°6 5°5 (?) 


Thus the anomalies which these three bodies have presented now 
disappear, and they enter into the Dulong and Petit’s law, which 
enunciates the constancy of the atomic heats of the elementary 
bodies. As this atomic heat, however, is not absolutely constant, 
but is included within the limits 5°5 and 6°7, it should be observed 
that its variation is only as from 1] to 1:2, while the atomic weights 
vary as from 1 to 30, and the specific heats vary as from 1 to 7. 

R. R. 


On the Freezing of Mercury with Snow and Hydrochloric 
Acid. By G. Wirz (Compt. rend., lxxxii, 329). 


250 grams of snow, as loose as possible, are added suddenly to 250 
grams of commercial hydrochloric acid of 1:1823 specific gravity, pre- 
viously cooled to —1°. The snow dissolves immediately, and the 
temperature falls to — 37°5°. It the hydrochloric acid be previously 
cooled to — 18°, mercury may be frozen easily by means of this 
mixture. 


W. R. 


Freezing Temperatures of Sulphuric Acid Hydrates. 
By PrauNDLER and ScuneGe (Chem. Centr., 1875, 257). 


Wuen dilute acid is frozen ice only separates out. Solutions con- 
taining from 35 to 73 per cent. of acid do not freeze at any attainable 
temperature. As the percentage of acid increases, the freezing point 
rises until +8°81° is reached, which corresponds with 84°48 per cent. 
of the pure dihydrate. The freezing point then sinks rapidly to 
— 40° — 45°, corresponding with 93:4 per cent.; after this point 
monohydrate only separates out. The crystallisation point again 
rises until +6°°79 is reached, when pure monohydrate separates. 
M. M. P. M. 


} 


Freezing Mixture of Snow and Sulphuric Acid. 
By L. PraunpDLER (Chem. Centr., 1845, 273). 


By mixing snow and sulphuric acid (monohydrate) a temperature of 
— 22° C. may be reached. If 1 part of the acid containing 66:19 per 
cent. of true acid and corresponding with the formula, H.SO, + 
2°87 H,O, be mixed with 1097 parts of snow, a temperature of —37° C. 
is reached: hence in practice an excess of snow should be mixed with 
strong acid. 


M. M. P. M. 
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Evaporation of Superheated Liquids. By D. Gernez 
(Ann. Chim. Phys. [5], viii, 113—131). 


WHEN a glass vessel has been steeped for 24 hours in a solution of 
caustic potash, then washed in a stream of boiling water, and finally 
in alcohol, the adherent stratum of air, and matters which can retain 
air, are removed from the surface of the glass. In an open vessel thus 
prepared a liquid may be heated to a temperature much superior to its 
normal boiling point, especially when the liquid has been freed from 
dissolved gases by a previous boiling. Such superheated liquids give 
off from their surface quantities of vapour which depend upon many 
circumstances, and these have been examined by the author in experi- 
ments with various liquids contained in glass tubes immersed in baths 
of certain temperatures. He finds that the temperature of the super- 
heated liquid is a few degrees below that of the bath, and is sensibly 
constant. The evaporation at the surface, by cooling the liquid there, 
occasions currents in the mass, and the rate of evaporation is constant 
for each temperature, but in narrow tubes it increases with the tem- 
perature less rapidly than is indicated by Dalton’s law. The rate of 
evaporation is independent of the atmosphere into which it takes 
place, and contrary to what occurs with liquids evaporating at low 
temperatures ; it is not proportional to the extent of the evaporating 
surface, but increases very rapidly as narrower tubes are used, pro- 
bably on account of the greater extent of the heating surface relatively 
to the volume of the liquid in such tubes. 
R. R. 


A New Element in the Determination of the Heats of Chemi- 
cal Action. By E. J. Maumené& (Compt. rend., Ixxii, 418). 


Sutpuuric acid, when recently boiled, does not develop the same 
number of chemical heat-units in chemical rc actions, as it does after 
having been kept for a long time. Thus 50 grams of olive oil treated 
with 18°4 grams of recently boiled sulphuric acid, develop 44 degrees 
of heat, while the same quantity of old acid yields only 34 degrees of 
heat. A similar effect is produced when the acids are mixed with 
water. 

If olive oil be heated to 300°, although its physical properties are in 
no way changed, it no longer behaves like an old oil, for on mixing 
50 grams of it with 184 grams of recently boiled sulphuric acid only 
34 degrees of heat are evolved. Certain salts when recently heated or 
fused do not produce the same amount of reduction of temperature as 
when they have been kept for some time. 

This temporary molecular change, due solely to the influence of 
heat, gives rise to a species of temper during the time that the 
chemical actions produce abnormal amounts of heat. cn 
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Thermo-chemistry of Aldehyde. By M. BerrHetor 
(Compt. rend., Ixxxii, 119—122). 


Tue author determined the amount of heat evolved in the conversion 
of aldehyde into acetic acid by oxidation. The following process was 
adopted :—A known weight of aldehyde was dissolved in water and a 
sufficient quantity of a solution of absolutely pure potassium perman- 
ganate (containing 20 grams to the litre) added to ensure a complete 
oxidation. The volume of the permanganate solution added was, of 
course, known, and previous to adding it to the aldehyde solution, it 
was mixed with three times its volume of sulphuric acid (containing 
1 equivalent = 49 grams per litre), so that there was only 1 equiva- 
lent of permanganate to 24 equivalents of sulphuric acid. Imme- 
diately on the addition of the above mixture to the aldehyde solution, 
a copious precipitate of manganic oxide separated out, which was in- 
soluble in the excess of sulphuric acid present. A standard solution 
of oxalic acid was added in excess in order to complete the reduction 
of the permanganate excess; the liquid became clear in less than two 
minutes. The oxygen required by the aldehyde was calculated by 
deducting from the available oxygen of the permanganate solution 
used the amount required by the oxalic acid really used in the process. 
It was found from titrations conducted in the above manner that a 
solution containing 1 equivalent of aldehyde (C,H,O) = 44 grams, 
required 16 grams of oxygen, or 1 equivalent = O. The amount of 
heat evolved by the oxidation of aldehyde into acetic acid is easily 
determined by the following method :—Take a known weight of abso- 
lutely pure aldehyde (say about 0°783 gram), dissolve it in 100 c.c. of 
water, and ascertain the temperature of this solution. Then pour into 
the calorimeter 300 c.c. of sulphuric acid (containing 49 grams to the 
litre) and 100 c.c. of the standard potassium permanganate solution 
already mentioned, ascertain the amount of heat evolved on mixing 
these substances, and carefully watch the thermometer for some 
minutes. The solution of aldehyde is now added, when the oxidation 
immediately commences; at the end of the first minute the tempera- 
ture is 2°5° higher, and the maximum is attained in from six to eight 
minutes. This maximum temperature remains constant for two 
minutes or so, when a diminution of temperature takes place, and the 
thermometer must be watched for a quarter of an hour. This is the 
first operation, and it was found that the mean total heat disengaged 
was + 83°2 kil.-degrees for C,H,O. The second operation consists in 
measuring out 100 c.c. of a standard oxalic acid solution (containing 
90 grams in 4 litres), ascertaining the temperature of the solution, and 
then pouring it into the calorimeter containing the solution obtained 
in the first operation. A rise in temperature takes place immediately, 
the maximum is attained in three minutes, and the liquid is decolorised 
and becomes clear. The thermometer is again watched for a quarter 
of an hour, when the amount of the excess of oxalic acid is ascertained 
by titration. The total heat evolved during the two operations is 
easily calculated, as it represents the oxidation of a known weight of 
aldehyde, also of oxalic acid (ascertained from the final titration). 
One equivalent of oxygen is taken up by aldehyde under thes: circum- 
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stances. The author ascertained the excess of heat generated by the 
addition of permanganate solution by substituting pure oxygen in its 
place, with the following results : 
C.H,O in solution + O (as gas) gave a solution of C,H,O, having 
a temperature of 14°, and the mean heat evolved was 66°8 kil.-degrees. 
The author also ascertained the corresponding amounts of heat for 
pure aldehyde and acetic acid under various conditions. 


Liquid ...... C.H,O + 120 H,0, at 23° evolved + 3°6 kil.-degrees. 
C.H,O, + 100 H,O, at 14° 5 4+ 03 im 
C.H,O, absorbed on melting........ 2°5 “ 
Liquid ...... absorbed on passing into the gaseous 

i ttenccbhps6haaseobéenaesans 971 ine 


(Favre and Silbermann.) 


The heat of evaporation of aldehyde was found to be 6:0 kil.-degrees. 


Pure...... C.H,O + O = C,H,O, (liquid) evolved + 70:1 kil.-degs. 
eee C.H,O + O = C,H,O, (solid) » + 676 m 
Gaseous .. C,H,O + O = C,H,0, (gas) » + 70°0 ‘os 


From these values the following are deducted : 


CO (gas) + O = CO, (gas) evolved + 69 kil.-degrees. 
H, (gas) + O= H,O(gas) ,, + 59 is 


Formation synthetically : 
C, + H, + O, = C,H,0O, (liquid) evolved + 116 kil.-degrees. 


Then— 
(1.) C, (diamond) + H, + OC,H,O (liquid) evolved + 46, 
gaseous + 40 kil.-degrees. 
(2.) From ethylene C,H, + O = C.H,O (gas) evolved + 48. This 
result was obtained by the action of chromic acid. 
(3.) Alcohol decomposed at a red heat. 
C.H,O (gas) = C,H,O + H, absorbed about — 24 kil.-degrees. 
By oxidation heat was evolved. 
C.H,O (gas) + O = C.H,O + H,0 (gas) evolved + 35 __,, 
(4.) By reduction of acetic acid. 
C.H,O, (gas) + H = C,H,O (gas) + H,0 (gas) absorbed 
—11 kil.-degrees. 


Heat of combustion. 


C.H,O (liquid) + O; = 2CO, + 2H,0 (liquid) + 280 kil.- 
degrees. 
C,H,O (gas) + O; = 2CO, + 2H,0 (gas) + 266 kil.-degrees. 
C. A. B. 


Heat Evolved in the Union of Hydrocarbons with Hydracids 
and Halogens. By M. BertHetor (Compt. rend., lxxxii, 122—- 
125). 

Tue author formed an ether by the action of a hydracid upon a hydro- 

carbon; namely, amylene. A known weight of amylene (1°5 gram to 
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3 grams) was taken and sealed up ina thin glass tube ; and an aqueous 
solution of a hydracid saturated in the cold was accurately weighed 
out also in a sealed tube, taking care that the weight of the acid 
should be from fifteen to twenty times as great as that of the amylene 
taken. Both sealed tubes were then placed in a larger tube, and the 
whole plunged in a calorimeter containing 500 grams of water, thus 
ensuring an equal temperature for the whole. The tubes were then 
broken by tapping with a stir-rod passed through a caoutchouc stopper 
in the mouth of the larger tube, when the reaction commenced, with 
evolution of a little heat, the maximum being attained in from five to 
six minutes. No correction for loss of heat is necessary, as it is inap- 
preciable, and the total heat evolved is very low. The heat evolved, 
Q,, is easily calculated, as it represents the sum of the three following 
reactions. Ist. The separation of a certain quantity of hydracid from 
the water in the saturated solution. 2nd. The combination of this 
hydracid with carbon. 3rd. The reaction of the water separated in 
consequence of the excess of the hydracid solution. The first and last 
amounts of heat evolved can be calculated from the author’s tables of 
the heat evolved in the solution of hydracids (Ann. Chim. Phys. [5], 
iv, 467). This calculation can be verified by direct experiment, by 
breaking the large tube used in the first experiment and allowing its 
contents to mix with the water of the calorimeter, the heat evolved 
being measured and called Q,. Again, about the same weight of the 
acid solution used in the first experiment is mixed with the same 
amount of water and the evolved heat measured and called Q. The 
difference between this amount and the sum of the two preceding 
amounts, viz., Q —(Q: + Q.) = the heat which would have been 
evolved if the portion of the hydracid which united itself with the 
hydrocarbon had been dissolved in an excess of water. The amount 
of this combined hydracid should be estimated by titration with normal 
alkali-solution. The products of the first reaction can be collected, 
and on submitting them to two fractional distillations, the relative 
amounts of the ether formed and non-combined hydrocarbon (amy- 
lene or amyl hydride) can be roughly estimated. It was found that 
the non-combined hydrocarbon constituted about one-fifth of the 
original weight taken. Very little heat is evolved by the combination 
of hydracids with hydrocarbons. 


Liquid.... C;Hi + HI gas (density 1:98) evolved + 
» «eee CsHo + HBr,, ( ,, 179) 4, + 
» «eee CsHi + HCl,, ( ,, 120) » + 
The heat of vaporization of amylene was found to be— 


Gaseous .. C;H, + HI gas = C;H, HI liquid evolved ‘9 
.. C,H, + HBr ,, = C;H,HBr ue 0-5 
. C50 = HCl = C;H,,HCl ” ‘0 


(units) 


” 


If the products are gaseous, the results still agree closely, ranging 
from 12 to 14 heat-units. 

It will be seen from the above figures that the amounts of heat 
evolved do not approach that evolved in the combination of hydr- 
acids with ammonia, viz. : 
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Ammonium chloride + 42°5 (heat-units). 
as iodide +442 ,, 
- bromide + 45°6 __,, 


But the sulphide of ammonium compares favourably, namely, 23°0 
(heat-units), and the cyanide still more so, viz., 20°5 (units). 


Calorimetric Experiments on the Action of Fuming Sulphuric 
Acid upon Hydrocarbons. By M. Berrue or (Compt. rend., 
Ixxxii, 185—191). 


Tue author wished to ascertain whether the union of sulphuric acid 
with hydrocarbons could give rise to (1st) stable compounds not de- 
composible in water or alkaline solutions, or (2nd) to ethereal com- 
pounds which would be decomposed by the action of water, or alkaline 
solutions into hydrated sulphuric acid and alcohols. 

He used for his experiments a solution of sulphuric anhydride in 
the monohydrated acid containing 98 per cent. of real acid (SO,H2), 
and studied its action upon benzene, toluene, and ethylene. 

Action upon Benzene——Pure benzene and monohydrated sulphuric 
acid do not exhibit any reaction, but if the fuming acid be substituted, 
a reaction occurs in the cold, and three compounds are formed, 
namely : 

1. Benzene-sulphonic acid (CsHsSO3), the principal product in. the 
cold, when the fuming acid is not in too great excess. It is in solu- 
tion. 

2. Benzene-disulphonic acid (CsH.2SO;), formed when the fuming 
acid is in great excess, but likewise under any circumstances, as can be 
shown by its forming a barium salt, insoluble in water, but soluble in 
nitric acid. 

3. Sulpho-benzide, CsHi(C.H,SO,), formed under all conditions, but 
the quantity varies. When the anhydrous acid is in excess, together 
with a good amount of monohydrated acid, only a small quantity of 
sulpho-benzide is observed, as it dissolves in the monohydrated acid 
with evolution of a great deal of heat and formation of benzene- 
sulphonic acid. In order to obtain it in large amount, cold benzene 
is shaken up with the fuming acid; it then constitutes about one- 
third of the total sulpho-benzide formed. The portion which is 
dissolved in the sulphuric acid liquid can be recovered by precipita- 
tion with water; that dissolved in the benzene can be recovered by 
evaporation in a vacuum, or in the air at the ordinary temperature. 

The calorimetric experiments were carried out thus : 

A large wide-mouthed, thin tube was taken, and a known weight of 
fuming sulphuric acid introduced into it (say 6°763 grams), and the 
whole placed in a calorimeter containing 500 grams of water. As 
soon as the temperature was constant, a known weight of pure benzene 
(say 0°883 gram) was introduced, the tube re-corked and shaken 
vigorously, when a reaction immediately took place, with evolution of 
heat, which was measured. In about five or six minutes all was dis- 
solved, and at the end of ten minutes the tube was broken in such a 


GENERAL AND PHYSICAL CHEMISTRY. 873 


way that the contents mixed with the 500 grams of water and the 
heat evolved was again determined. The liquid was now poured into 
a flask, where it gradually cleared, depositing a very slight precipitate 
of sulpho-benzide; then the specific gravity was determined and 
acidimetric determinations made. This titration showed that there 
was a loss of acidity equivalent to 0°530 of anhydrous acid (SO;) in 
the above experiment. The benzene employed would require a loss of 
1:041 (calculated) = 0°520 + 2 according to the formula C,H, + 280, 
which agrees with the results obtained. If the amount of heat evolved 
by mixing the fuming acid employed with the 500 grams of water = 
Q, on being shaken with benzene = Q,, and mixing the final products 
with the 500 grams of water, it will = Q,. The latter solution differs 
from the preceding ones, inasmuch that one part of the dilute sulphuric 
acid has been replaced by dilute benzene-sulphonic acid, from which it 
is evident that the latter body in splitting up into benzene and dilute 
sulphuric acid, would evolve an amount of heat X = Q — (Q: + Q:. 
On referring this amount to the equivalent of benzene (78 grams), it 
was found that the amount of heat absorbed in the following reaction, 
viz., CsH, + SO,H, = C,H,SO; + H.O, was 2°6 heat-units (kilogram- 
degrees). It was found that dilute CsH,SO, formed by the action of 
solid SO; and the water upon benzene, evolved 34°7 units; whilst 
the same substance obtained from gaseous benzene by the same process, 
evolved 41°9 units. The latter amount agrees nearly with the amount 
of heat evolved in the reduction of SO, in presence of water, resulting 
in the formation of SO, dissolved in water, viz., 42°7. The author 
concludes from this that benzene-sulphonie acid can be compared with 
sulphurous acid; the benzene playing the same part with the water as 
the sulphuric anhydride. The amount of heat (+ 47:0 units) evolved 
in the reaction H,O (steam) + solid SO; = SO,H», seems to confirm 
this opinion ; although the figures do not agree. 

Heat of Neutralisation of Benzene-sulphonic Avid.—The author dis- 
solved a known weight of pure barium benzene-sulphonate in forty 
times its weight of water; removed the barium very carefully us sul- 
phate by means of normal sulphuric acid; and afterwards neutralised 
the excess of acid by normal soda solution. It was found that— 


C;H,SO; dissolved in 550 of H,O + BaO (1 equiv. in 6 litres) evolved 
at 13° + 13:7 units. 

C,H,SO; dissolved in 550 of H,O + Na,O (1 equiv. in 2 litres) evolved 
at 13° + 13°6 units. 


It will be remembered that hydrochloric, nitric and acetic acids gave 
the same amount of heat on being neutralised. 

On dissolving the sodium and barium salts of benzene-sulphonic 
acid in water, the following results were obtained : 


Anhydrous.... CsH;NaSO; + 50 times its weight of water, evolved 
at 14° —0°82 units. 
C,H;NaSO,; + 4H,O, dissolved in 50 times its weight 
of water, evolved at 14° — 3°42 units. 
.. OH;BaSO; + 1°315 units. 
. C.H;BaSO, + 3H,O —1°32 units. 
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From these results the following amounts can be deduced : 


C,H, (liquid) + SO; (solid) + NaHO = C,H,NaSQ,; + H,0 (solid) 
evolves + 60°3 units. 

C.H, (liquid) + SO; (solid) + BaliO = C,H,BaSO,; + H:.0 (solid) 
evolves + 53°5 units. 

C.H, (liquid) + SO,H, (liquid) + NaHO (solid) = C,H;NaSO, 
(solid) + H,O (liquid) evolves + 38°5 units. 

C,H, (liquid) + SO,H, (liquid) + BaHO (solid) = C,H;BaSO, 
(solid) + H,O (liquid) evolves + 31°8 units. 


Toluene.—By submitting toluene to the same process, results were 
obtained nearly agreeing with those obtained with benzene. 


C,H, (liquid) + SO,H, (dilute) = C,;H,SO; (dilute) + H,O evolved 
— 1:4 units. 

C,H; (liquid) + SO; (solid) + H,O = C;H,SO; (dilute) + H,O 
evolved + 35°9 units. 


Ethylene.—A current of perfectly dry, pure ethylene gas was passed 
slowly through a tube containing fuming sulphuric acid, the whole 
being placed in the calorimeter, the increase in the weight of the tube 
giving the weight of the ethylene combination. The amount of heat 
evolved was + 31°6 units; but acids were formed at the same time and 
dissolved in the excess of the sulphuric acid; to make a sufficient 
correction for this fact, the tube was broken in the calorimeter and the 
heat produced measured. The following were the numbers obtained : 


C.H, (gas) + SO,H, (dilute) = C,H,HOSO, (dilute) evolved + 
16°01 units. 
C.H, (solid) + water = C.H,HOSO, (dilute) evolved + 53:3 units. 


It will be seen that these amounts are higher by 11'4 than those 
obtained with benzene. 

Amylene.—The amount of heat evolved when amylene is poly- 
merised by the action of sulphuric monohydrate was ascertained. One 
part of amylene was acted upon by 14 parts of the acid at 30°; the 
action taking place in a flask surrounded with water, and di-amyl 
forming— 


2C;Hi (liquid) = Cy Hoo (liquid) evolved + 11°8 units 
2C 5H (gas) = CyHx ” ” + 23°83 ,, 
C. A. B. 


On the Neutralisation Phenomena of Phosphoric Acid. 
By Jutius THomsen (Deut. Chem. Ges. Ber., ix, 162—164). 


REFERRING to a recent paper by Berthelot and Louguinine on the 
heat developed by the neutralisation of orthophosphoric acid, the 
author points out that not only do the results of these chemists con- 
firm the numerical values which he obtained in 1869 (Pogg. Ann., 
140, 90), but their conclusions as to the constitution of phosphoric 
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acid are also the same as he then arrived at. The latter coincidence, 
he says, appears to have escaped their attention. 
J. BR. 


On the Change produced by Diffusion in the Reaction of a 
Solution of Mixed Salts: and on the Secretion of Acid 
Urine from Alkaline Blood. By R. Maty (Deut. Chem. Ges. 
Ber., ix, 164—172). 


Txe author has submitted to dialysis mixtures of monosodium and 
disodium phosphates in known proportions, and finds that separation 
(partial or complete) of the two salts invariably takes place, the acid 
salt diffusing faster than the other. 

In one experiment, for example, a mixture of the two salts was 
dialysed for an hour, after which the liquid in the dialyser was trans- 
ferred to a fresh dialyser and again allowed to diffuse for an hour; 
the liquid in the dialyser was then again transferred to a fresh 
dialyser, and so on. The proportion of phosphoric acid to soda in the 
original liquid and in that in the dialyser at each stage was found by 
titrating the phosphoric acid in a portion of each liquid with uranium 
solution, and by evaporating to dryness another equal portion, and 
igniting and weighing the residue (phosphoric acid + soda). The 
proportions were as follows :— 


In the dialyser. 
In the original _—~ 
solution. After lhour. 2 hours. 3 hours. 4 hours. 
58°94 56°25 53°56 53°09 540 per cent. 
41°06 43°76 46°44 46°91 46:0 ,, 


Pure monosodium and pure disodium phosphates leave on ignition 
residues containing— 


Monosodium salt. Disodium salt. 
53°59 per cent. 
46°61 ,, 


These numbers show that the whole of the monosodium phosphate 
had diffused out by the end of the second hour. 

A similar experiment with a mixture of hippuric acid and sodium 
hippurate gave an analogous result, the acid diffusing faster than the 
salt. 

The foregoing results furnish an explanation of the fact of the 
secretion of the acid liquid, urine, from the alkaline liquid, blood, 
and of the formation of acid secretions generally ; and they thus re- 
move a serious objection to the hypothesis that the secretion of urine 
is a process of simple diffusion. They may serve also to explain why 
it is difficult to render the blood acid by the administration of acids, 
since the action of a free acid on the disodium phosphate of the blood 
is to produce monosodium phosphate, which diffuses rapidly and 
removes from the system relatively little alkali. a 


3 Nn 2 
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On the Gyratory Movement of certain Salts on the Surface of 
o73), By H. Lescorur (Bull. Soc. Chim. [2], xxiv, 270— 


THIs property has been noticed to belong to camphor and to the buty- 
rates and propionates of silver and barium. The latter bodies are 
decomposed by water, with liberation of the fatty acid. Solid acetic 
acid executes analogous movements on water in dissolving. The acid 
acetates of potassium, sodium, ammonium, lithium, and thallium, and 
the acid butyrates and valerates have also this property, but neutral 
formates and acetates do not revolve. Neutral propionates, butyrates, 
valerates, and stearates present the same phenomenon. It appears to 
be due to the liberation of a certain quantity of acid during the execu- 
tion of the motions; and those motions resemble to a certain extent 
that of oil on the surface of water. It is evidently a phenomenon of 


capillarity or of the superficial tension of liquids. 
W. R. 


A Filter for separating Crystals from Extractive Matter. 
By G. Missacui (Gazzetta Chimica Italiana, v, 416—417). 


A FUNNEL with a long neck is partly filled with pieces of porcelain, the 
larger being at the bottom, and the successive layers consisting of 
smaller and smaller pieces. This is covered with a disk of filter- 
paper just large enough to entirely cover the layer of porcelain frag- 
ments, and to adhere slightly to the side of the funnel when moistened. 
A layer of the finest siliceous sand is then poured on this, and a second 
disk of filter-paper adjusted in a manner similar to the first, taking 
care that the edges adhere everywhere to the funnel. The mixture of . 
crystals and extract is poured evenly over this, covered with another 
disk of filter-paper, and the apparatus connected with the water pump 
in the usual way, occasionally moistening the upper disk of filter- 
paper by means of a wash-bottle. By this apparatus the author has 
obtained crystals of an organic salt of solanine in considerable quantity 
from the extract of Salonwm sodomeum. He is at present investi- 


gating it. 
C. E. G. 


Inorganic Chemistry. 


A Neglected Source of Iodine (in Fresh Water Alge). 
By H. Zencer (Arch. Pharm. [3], vi, 137—148). 


THE author has determined the amount of iodine and bromine in the 
fresh water alga Cladophera glomerata. The plants, after being cleaned 
from adhering animals, were dried in the water-bath. 2 grams dried 
at 110° gave 8:95 per cent. of water; 100 grams carefully incinerated 
yielded 52 85 per cent. of ash. Jessler gives an analysis of the ash, 
but omits a determination of iodine and bromine. The analyses are 
compared thus :— 
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K,0O. Na,O. CaO. MgO. Al,O3. Fe,03. Mn,0,. Cl. 


Zenger...... 1°729 3°837 48937 1047 0029 1184 0342 1°564 
Jessler ...... 0256 4028 43655 1361 0225 0388 _ 0°770 
Br. CO.. SO . SiO. P,0,;,Na,0. 
Zenger...... 0°043 0°017 32°450 2°555 5555 O71l1 — 
Jessler...... — —_ 26229 = 10°832 7'822 3:054 0504 


Jessler calculates the sodium found by him as chloride of sodium, and 
finds that it combines with 0°77 per cent. of chlorine. Zenger proved 
the presence of bromine by treating the ash with water, adding car- 
bonate of sodium to the filtrate, and evaporating. Most of the salts, 
except those of the alkalis, separated out, and were filtered off. The 
filtrate was saturated with hydrochloric acid, and the iodine converted 
into iodic acid by excess of chlorine-water; the bromine liberated at 
the same time was removed by shaking with chloroform. The iodine 
was determined by precipitation as cuprous iodide, with addition of 
sulphurous acid or ferrous sulphate. The author prefers, however, 
estimation with palladious chloride to Mohr’s process with cuprous 
chloride. The separation of iodine, chlorine, and bromine was accom- 
plished by taking advantage of the different solubility of their silver 
salts in ammonia, the silver chloride being dissolved out with am- 
monia of 5 per cent., while the silver bromide was removed with a 
solution of ammonia of 15 per cent. 

100 ewt. of the ash contains, according to the author, 21°5 grams of 
iodine and 8°5 grams of bromine. The plants which Jessler analysed 
grew in ordinary stream water, while those analysed by the author 
grew in a water containing a large quantity of lime. The author 
believes that almost all plants, especially, as is asserted by Sprengel, 
those which grow in a soil rich in common salt, contain iodine and 
bromine. He has found both in another fresh-water plant, Lemna 
minor, but has not yet analysed the ash quantitatively. 


W. R. 


Preparation of Hydrobromic Acid. By A. BerrrRanp 
(Compt. rend., Ixxxii, 96). 


THE author asserts that a bromide of an alkaline earth metal may be 
distilled with sulphuric acid in order to gain hydrobromic acid with- 
out inducing the decomposition of the acid; also that phosphoric acid 
may be advantageously substituted for sulphuric acid for distillation 


with an alkaline bromide. 
W. R. 


Solubility of Potassium Perchlorate in Water. 
By M. M. P. Muir (Chem. News, xxxiii, 15). 


Sp. gr. of Percentage of salt 


solution. in solution. Solubility. 
Temperature 0°C........ 10005 0°705 1 in 142°9 
” utile CETTE 1:0123 1-92 lin 52°5 
” OF Cac vcses 10181 5°07 lin 15°5 
” | 1:06608 15°76 lin 5°04 


M. M. P. M. 
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Basic Bismuth Perchlorate. By M. M. P. Muir 
(Chem. News, xxxiii, 15). 


Tals salt is produced by heating aqueous perchloric acid with bismuth. 
It is a white amorphous powder, insoluble in water, soluble in hydro- 
chloric and nitric acids. Ata red heat it yields bismuth chloride. It 
has the formula B:0.C10, or Bi,O3.Bi(C10,)s. 

M. M. P. M. 


A Convenient Method of Preparing Sulphuryl Chloride, 
SO.Cl,. By Paut Benrenp (Deut. Chem. Ges. Ber., viii, 1004). 


THE author, in seeking for a simple method of preparing sulphuryl 
chloride, has examined the action of heat on sulphury] hydroxychloride, 
SO;HCl, which, according to Williamson (Journ. pr. Chem., xix, 234), 
yields small quantities of sulphuryl chloride on repeated distillation. 
The author could not detect any change on boiling SO;HC! prepared 
by passing hydrochloric acid gas over sulphuric anhydride in a flask 
with upright condenser; but on heating sulphuryl hydroxychloride in 
sealed tubes to 170°—180° for 12 hours, he found that it was com- 
pletely decomposed into sulphuric acid and sulphuryl chloride, 


thus :— 
280.(0H)Cl = SO,(OH)? + SO,Cl.. 
W. H. P. 


Lecture Experiment exhibiting the Combination of Nitric 
Oxide with Oxygen. By G. Bruytants (Deut. Chem. Ges. 
Ber., ix, 7—8). 


To show the combination of nitric oxide with oxygen, and the action 
of water on the nitrogen peroxide formed, a large inverted bottle con- 
taining nitric oxide and a little water is closed with an india-rubber 
stopper, which is provided with two tubes. One, which is drawn out 
to a point at the upper end, dips into a vessel containing water 
coloured by blue litmus; and through the other tube, which goes to 
the bottom of the upper vessel, oxygen is slowly admitted. The red 
fumes which first appear are soon absorbed by the water, and now the 
blue liquid rushes into the upper flask and is turned red. If the 
current of oxygen be well regulated, the flask may be completely filled 
with water. ) 
C. §. 


Continuous Formation of Nitric Acid from Ammonia and 
the Oxygen of the Air. By H. Scuwarz (Dingl. polyt. J., 
ecxviii, 219—220). 

WHEN a mixture composed of binoxide of manganese and solution of 

catstic soda is evaporated to dryness, and the dried mass is heated in 

a current of air, manganate of soda is formed, which on heating to 

redness in a current of super-heated steam, gives off free oxygen and 

returns to the original mixture. 
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From this reaction a process is devised for the production of nitric 
acid by passing first air and afterwards ammonia gas over a mixture 
of binoxide of manganese and caustic soda at a dull red-heat. On 
testing the process by experiment, it is found to answer perfectly, 
nitric acid being formed in large quantities. The nitric acid so 
formed cannot combine with the soda, since as Wohler has shown, a 
mixture of nitrate of soda and oxide of manganese decomposes when 
heated into caustic soda and nitric acid. When the reaction is 
finished, air is again passed over the mixture, by which manganate of 
soda becomes re-formed, so that the process is continuous. 


H. H. B. S$. 


Ammonia a Constant Contaminant of Sulphuric Acid. 
By F. H. Srorer (Am. J. of Sci. [3], x, 438—446). 


Tue author has found ammonia in all the samples of sulphuric acid 
which he has examined. The source of this ammonia may be the air 
or water used in the manufacture of the acid, or it may be formed by 
reduction of the nitrogen oxides. Direct experiment shows that 
ammonia is formed when warm dilute nitric acid is made to act upon 
lead, copper or sulphur. 

Since sulphuric acid is contaminated with ammonia, a great 
number of substances, in the production of which sulphuric acid is 
employed, also contain greater or less amounts of ammonia, and a list 
is given of a number taken at random, with the quantity of ammonia 
found in each. It is worthy of remark that water obtained by melting 
ice—such as is sold in all American towns for domestic use —is re- 
markably free from ammonia. 


G. T. A 


The Action of Molten Sulphur on Gypsum and on Carbonate 
of Lime: Use of Ginese (Residue in the preparation of 
Sulphur) in Agriculture. By Fausto Sestini (Landw. Ver- 
suchs.-St., xix, 1—4). 


Tur statement of the Roman miners that sulphur is attacked by 
gypsum may be explained upon the assumption of the formation of 
sulphurous anhydride and calcium sulphide, thus : — 


CaSO, + 28 = 280, + CaS. 


When a mixture of sulphur and gypsum is heated to a temperature 
of about 144° C., the sulphur withdraws the oxygen from the calcium 
sulphate, reducing it to sulphide. 

Yhen powdered sulphur and Carrara marble are heated together 
to nearly the temperature of the vaporisation of the sulphur, carbonic 
anhydride is generated and a considerable quantity of calcium sulphide 
is left in the residue. 

In the residue from the preparation of sulphur, known in Sicily by 
0 = of Ginese, sulphides of the alkalis and of lime are always 
ound. 


Some analyses of sampies of Ginese are given, which show that car- 
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bonate of lime is present in considerable quantities, but that the per- 
centage of sulphur is very variable. _ 

The author suggests that it might perhaps be employed in agricul- 
ture, and in a finely powdered state for dusting over grape vines. 


H. H. B. S. 


Formation of Ultramarine during the Incineration of Bread. 
By J. Epmunbs (Chem. News, xxxii, 311). 


A BLUE substance was noticed during the incineration of bread: the 
colour of this substance changed, as the heat was increased, to green, 
then to reddish-brown, and finally to a pale fawn. The author 
believes that this blue substance was ultramarine. In this opinion 
he was confirmed by W. A. Ross, who examined it by the blow-pipe 
(Chem. News, xxxii, 36). 

M. M. P. M. 


The Action of Magnesium on Certain Metallic Salts. 
By S. Kern (Chem. News, xxxii, 309). 


MaGNEsivuy acts on an aqueous solution of cobalt chloride, with evolu- 
tion of hydrogen and deposition of a green substance, which contains 
cobalt oxide. From aqueous silver nitrate magnesium precipitates 
silver oxide. 


M. M. P. M. 


On Ferric and Aluminic Phosphates. 
By M. Miutor (Compt. rend., Ixxxii, 8—92). 


Ferric phosphate. 2P,0;.Fe,0;.8H,0 = Fe,P,0,;.8H:0.— This phos- 
phate is obtained when ferric hydrate or oxide is dissolved in hydrated 
phosphoric acid, either cold or hot. If an insufficient quantity of 
phosphoric acid is employed, the mass hardens and more phosphoric 
acid must be added till it remains pasty. Water is added, and the 
liquid is filtered. On addition of water to the washings, the phos- 
phate, 3P,0,,2Fe,0;,8H,0, is deposited. The mass left on the filter, 
after purification, has the formula, 2P,0;.Fe.0;.8H,0. 

The anhydrous salt is prepared by fusing ferric oxide with an excess 
of phosphoric acid, and removing the excess by washing. If a high 
temperature be employed, part of the product becomes insoluble in 
acids, but does not vary in composition from the portion which dissolves. 
The hydrated phosphate dissolves in ammoniacal ammonium citrate, 
and in alkalis and their carbonates, bnt is insoluble in acetic acid. 

The precipitate obtained on adding water to the filtrate from the 
preparation of the above mentioned phosphate is white and crystalline. 
Its formula is 3P,0;.2Fe,0;.8H,0 = Fe,P,O0.,.8H,0. It is more easily 
prepared by heating a solution of ferric sulphate with dihydric am- 
monic orthophosphate, thus : 


3(NH,) HPO, + 2Fe.(SO,)3 = Fe,P,02;,H.O + 6(NH,)HSO,. 


The liquid is filtered while boiling, and the precipitate is washed 
with boiling water. When ignited it turns to a greyish-blue mass, 
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which dissolves easily in acids. Its properties are similar to the pre- 
ceding one. 

Aluminic Phosphate. 2P,0;.Al,0;.8H,0 = Al,P,0,;.8H,0.— This 
salt cannot be prepared in the same manner as the corresponding iron 
salt, owing to the solubility of alumina. It may be obtained by 
treating the phosphate, Al,P;O..16H,O, with two equivalents of 
phosphoric acid; it is dried, washed, and the treatment repeated. It 
may be obtained in the anhydrous state by igniting a salt of alumina 
with excess of phosphoric acid and washing out the metaphosphoric 
acid formed, with water. The product is partially insoluble in 
acids. 

3P,0;.2A1,03.16H,O = A\,P,0.;.16H,O. 


This phosphate is obtained when two equivalents of aluminium 
sulphate and three equivalents of dihydro-ammonic orthophosphate 
are boiled together, thus :— 


2A1,(SO,); + 3H.(NH,)PO, = Al,P,0.,.H,O + 3(NH,)HSO,. 


The precipitate is filtered and washed with boiling water, for it is 
soluble in cold water. Free sulphuric acid must be present during its 
preparation, or it will contain excess of alumina. This salt is formed 
when commercial superphosphates are washed with water. When 
ignited it becomes partially insoluble in acids : 


2P,0;3A1,0;.8H,0 = Al,P,O..8H,0. 


If an acid solution of one of the previously described phosphates is 
precipitated with ammonia, taking care not to add sufficient to dis- 
solve it, this phosphate is produced. When ignited it dissolves in 
acids. 

All these phosphates are hygroscopic; they are all insoluble in 
acetic acid, but dissolve in ammoniacal ammonium citrate, ammonium 
oxalate, alkaline carbonates, and ammonia; those of alumina dissolve 
much more easily than the corresponding iron salts. 


W. R. 


Some Silver Compounds. By S. Kern 
(Chem. News, xxxii, 35). 


Sitver sulphite is prepared by mixing aqueous solutions of silver 
nitrate and sulpburous acid; excess of acid must be avoided. The 
precipitate is dried over sulphuric acid; it is easily decomposed by 
heat, giving silver, silver sulphate, and sulphur dioxide. By acting on 
the products of this decomposition with ammonia very pure silver may 
be obtained. 

Silver silico-fluoride is prepared by mixing silver nitrate with hydro- 
fluosilicic acid: dilute ammonia acts on this salt with production of 


an unstable gelatinous precipitate. 
M. M. P. M. 
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Preparation of Thallium. By R. Nierzx1 
(Arch. Pharm. [3], vii, 385—392). 


In extracting thallium from flue-dust by precipitating an aqueous 
solution with hydrochloric acid, a portion of the metal always escapes 
precipitation. 

The author finds that the addition of potassium iodide solution, 
without previous reduction of ferric salts, to the filtrate from the 
thallium chloride precipitate, throws down the whole of the metal in 
the form of a brownish-black iodide. When this iodide is boiled with 
sodium sulphide, thallium sulphide is produced, while sodium iodide 
goes into solution. 

The thallium sulphide is dissolved in dilute sulphuric acid, and the 
metal precipitated by an electric current. On the fact that thallium 
may be precipitated by potassium iodide, a volumetric method for 
estimating thallium is based. 613 grams of potassium iodide when 
‘dissolved in 1000 c.c. of water furnishes a liquid, 1 c.c. of which pre- 
cipitates 0°01 gram of thallium. The liquid containing thallium as 
chloride is placed in a glass basin, and the standard iodide solution 
run in so long as a precipitate continues to be formed. 


M. M. P. M. 


On the Spectrum of Gallium. By Lecog pre BorisBaupDRAN 
(Compt. rend., lxxxii, 168). 


Tue author has made a more exact determination of the position of 
the lines of the spectrum of gallium than was formerly possible. An 
electric spark is passed through a tolerably concentrated solution of 
the chloride. 

a, 193°72 A. 417-0. Straight, and easily visible. More 
brilliant with a long than with a 
short spark. 

8. 208-90 . 4031. Straight. Well defined, but much 
less distinct than the former line. 
Considerably more easily visible, 
with a moderately long spark than 
with a very short one. 

The former of these lines is characteristic of gallium, and is a very 

sensitive test for it. 


W. R. 


Preparation of Metallic Titanium. By Srercius Kern 
(Chem. News, xxxiii, 57). 


Many manuals of chemistry propose to prepare this metal by igniting 
metallic potassium or sodium with the double fluoride of titanium and 
potassium (TiK,H,). The titanium obtained in the form of a grey 
owder decomposes water very easily at 100°, but experiments showed 
that the metal contains an excess of unoxidised potassium or sodium, 
thus explaining the decomposition at so low a temperature. 
The author obtains titanium by passing vapours of titanium tetra- 
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chloride through a tube with a bulb in the middle of it, in which 
sodium is melted. 

The mixture is washed with cold water, and the remaining precipi- 
tate of titanium washed with ether and dried over oil of vitriol. Thus 
prepared it does not act on water at 100°, decomposing it only at a 


temperature of 500°. 
D, B. 


The Oxyfluorides of Niobium and Tantalum. 
By A. Joty (Compt. rend., Ixxxi, 1266). 


WHEN niobic acid is dissolved in hydrated hydrofluoric acid, an oxyflu- 
oride is formed, Nb,O,F1;, which is capable of giving rise to the forma- 
tion of sundry double fluosalts by combination with metallic fluorides. 
These double salts are crystallisable, and some are isomorphous with 
the corresponding fluorides obtained with tin and titanium, and with 
the oxyfluorides of tungsten and molybdenum. 

The niobium oxyfluoride was obtained crystallised by heating niobic 
acid with calcium fluoride to bright redness in a current of hydro- 
chloric acid gas. These crystals act upon polarized light, and present 
the general characters of zirconium fluoride. 

No oxyfluoride of tantalum had up to the present been obtained, 
either free or in combination with metallic fluorides. Tantalic acid 
dissolves in dilute hydrofluoric acid, and in presence of alkaline fluo- 
rides always yields salts of the formula T'a,F1;.2MF1, which are isomor- 
phous with the salts obtained by crystallising the corresponding 
fluoxyniobiates in presence of strong hydrofluoric acid. 

By dissolving hydrated tantalic acid by heat in concentrated ammo- 
nium fluoride, salts containing tantalum oxyfluoride were obtained, 
and by employing equivalent quantities, an abundant crystallisation of 
regular octahedrons having the composition Ta,O,F;.3N H,FI, occurred 
when the solution cooled. The salt is soluble in water but soon de- 
composes, and when dissolved in excess of hydrofluoric acid yields a 
new salt of which the formula is Ta.O,F1],.3NH,F1.HFI, similar to the 
fluoxyniobiate of potassium, Nb,F,.3KFI].HF!, &e. 

Potassium fluoxytantalate has not yet been obtained pure, but when 
potassium carbonate is added to a solution of hydrated tantalic acid in 
ammonium fluoride until this latter is almost wholly decomposed, a 
copious separation of octahedral crystals occurs on cooling the liquid ; 
the crystals are immediately decomposed by contact with pure water. 

C. EP. 


On a Boride of Manganese and on the Functions of Man- 
ganese in the Metallurgy of Iron. By L. Troost and P. 
HavureFrevuiLue (Compt. rend., xxxi, 1263—1266). 


Wuen boric acid is heated in a carbon crucible with tke carbide of 
manganese, Mn;C, a boride of manganese is at once formed, in small 
violet-grey crystals, containing one equivalent of boron and one equi- 
valent of manganese. This boride, when quite free from excess of 
manganese, is soluble in acids with evolution of hydrogen. Gascous 
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hydrochloric acid attacks it but slowly at a low red-heat. It decom- 
poses water at 100° and alkaline solutions at a slightly lower tempera- 
ture. Moist mercuric chloride quickly converts it into manganous 
chloride and boric acid, with liberation of hydrochloric acid. Mercuric 
cyanide likewise attacks it in presence of water. 

Heats of combination of Boride of Manganese and of the Borides of 
Iron.—The boride of manganese, MnBo, containing 25 per cent. of 
boron liberates 1697 heat-units when attacked with moist mercuric 
chloride, whereas its elements in the free state would liberate 4184 
units, the difference 2487 units represents the heat evolved in the act 
of combination—more than half the total available heat. Simiiar 
results occur with the borides of iron. The dissimilarity in this 
respect existing between the silicides and the carbides of manganese, 
and those of iron, disappears in the case of the borides of those 
metals. 

Heat of combination of Iron and of Manganese with Sulphur or 
’ Phosphorus.—Sulphuretted irons evolve much heat on treatment with 
mercuric chloride, one with as little as 5°8 per cent. of sulphur yield- 
ing more heat than the iron it contained would alone have yielded. 
The heat of combination is therefore very small, whereas with phos- 
phoretted irons similarly treated very little heat is evolved, showing 
that the heat of combination is propcrtionately great. The sulphides 
and phosphides of manganese are with difficulty attacked by moist 
mercuric chloride, a certain sign that the formation of those bodies is 
attended with considerable disengagement of heat, and that they are 
more stable than the corresponding iron compounds. 

Function of Manganese in Metallurgy.—The important function of 
manganese in the metallurgy of iron is due— 

1. To the formation of compounds which are produced with greater 
liberation of heat than that liberated by the corresponding compounds 
of iron. 

2. To the easier scorification of those compounds by reason of their 
extricating more heat by oxidation, than the similar ones containing 
the same proportion of iron, particularly in presence of a large excess 
of metal. 

Cc. &. P. 


Mineralogical Chemistry. 


Greenland Pachnolite, 
By F. Wouter (Jahrb. f. Min., 1876, 58—59). 


TuHIs mineral occurs with cryolite in Greenland in large colourless 
granular crystalline masses, exhibiting here and there in drusy spaces 
symmetrically developed crystals. These crystals, about 1 cubic 
centimeter in size, appear to be striated cubes with step-like forma- 
tion and possess a strong pearly lustre. The mineral has a very 
distinct cleavage parallel to three directions ; its hardness lies between 
fluorspar and calcite, and its specific gravity = 2°929. 
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Pachnolite crumbles to a powder on being heated before the blow- 
pipe; heated suddenly in a tube closed at one end it instantaneously 
falls to a fine powder with a slight noise, a portion of the mineral 
being ejected from the tube by the steam and hydrofluoric acid 
formed. Under the microscope this powder appears quite amorphous. 
Heated further it fuses readily and solidifies again to a white mass. 
On the faces of some of the supposed cubes are groups of very small 
colourless or yellowish prisms, terminated in some cases by a plane, in 
others by an acute four-sided pyramid. These prisms must have been 
a later formation; some contain a yellowish kernel surrounded by a 
parallel layer of colourless substance, others the opposite to this. The 
prisms also behave in exactly the same way before the blowpipe as 
the above-mentioned cubes; the granular crystalline mass on which 
the latter are found also gives the same reactions; it therefore follows 
that they are all varieties of the same mineral, which is also apparent 
from chemical analysis. Pachnolite contains fluorine and dissolves 
completely in sulphuric acid. The water was estimated by igniting a 
portion with lead oxide (in order to neutralize the hydrofluorie acid), 
and weighing it; the fluorine was determined by loss. 


Al. Ca. Na. H,0. Fi. 
13°43 17°84 10°75 8°20 49°78 = 100 Wohler. 
13°14 17°25 12°16 9°60 5079 = 102°94 Knop. 


From these analyses the mineral may be considered to be a hydrated 
cryolite in which 2 of the sodium has been replaced by calcium, the 


formula is therefore Al,Fl, + { jong \ 21,0. 

Pachnolite crystallises in the rhombic system according to Knop, 
and Wohler concludes from his examination of the mineral from 
Greenland that it is identical with the pachnolite of Knop. 


C. A. B. 


The Phacolite of Richmond, Victoria, Australia. 
By G. vom Ratu (Jahrb. f. Min., 1876, 63—64). 


Tue phacolite of Richmond was considered to be partly Herschelite 
and partly a new mineral named seebachite (described by M. Bauer, 
Jahrb., 1872, 736), which was supposed to crystallise in the rhombic 
system. G. Ulrich, of Melbourne, sent some specimens for examina- 
tion to the author, who found that the crystals had a diameter of 
10 mm., and were all bisected by a horizontal twin-plane in their 
centre, corresponding thus with some varieties of chabasite and phaco- 
lite. As a horizontal basal twin-plane is impossible in the rhombic 
system, it is certain that this Australian zeolite does not belong to the 
rhombic system; it is easily seen that the alternate sextants of the 
dihexahedral form are portions of the twin individuals, and therefore 
the crystal system is rhombohedral. It was impossible to obtain accu- 
rate measurements of the angles of the crystals, owing to the faces 
being curved and dull; a measurement, however, of the angle of the 
terminal edge of an obtuse pyramid was obtained and found to be 
145°, which agreed closely with Ulrich’s measurement of the same 
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angle. This angle agrees very closely with the terminal edge-angle 
of $P2 of phacolite = 145° 54’. Vom Rath observed the following 
forms :—R. — 2R. — 3R. 3P2.0 P2.0P. Taking the terminal edge- 
angle of 2P2 as the starting point, the relation of the axes is obtained 
as follows :—Lateral axis : vertical axis = 1 : 1:12864. The crystals 
are variously developed. For instance, sometimes 2P2 predominates 
and the basal terminal plane is absent; with others 0P or — 2R pre- 
dominate, the faces of the latter being either lustrous or curved ; 
those of $P2 are generally dull. The specific gravity of this phacolite 
from Richmond was 2°135, and its percentage chemical composition as 
follows :— , 


SiO. Al,O3. CaO. Na,O. ‘KO. H,0. 
46°08 21:09 5°75 4°52 1:77 21:08 = 100°29 


from which the formula HKNa,Ca,A1,Si,,0O,, + 22H.O is obtained. 
The author obtained 21°51 per cent. of water in one determination, 
from which he is inclined to assign to phacolite the formula 
HKNa,Ca,Al,Si,;0,, + 24H,0 as being more rational, if not exactly 
corresponding with the percentage composition. Phacolite is there- 
fore a normal silicate, the ratio of the aluminium to the silicon being 
as 1.2. From the analysis given it is apparent that Bohemian phaco- 
lite and the zeolite from Australia are identical, so that the name 
seebachite must be erased from the roll of mineral species; also, that 
the mineral from Richmond is not Herschelite, but phacolite, and is 
found in this locality in the finest forms ever observed, occurring in 
hollow spaces in anamesite, accompanied by splendid crystals of 
phillipsite, and small tuft-like crystal groups of desmine. ‘ 
_ A. B. 


A New Development of Anatase Crystals from Cavradi (in 
the Tavetsch). By G. vom Rata (Jahrb. f. Min., 1876, 64). 


Tue author observed some very small, colourless, extremely brilliant 
crystals resting upon some plates of specular iron (which were covered 
with rutile) from Cavradi mountain. These crystals proved to be 
quadratic, with two pyramids of the first order, two of the second 
order, and the primary prism. C. Klein (who has worked much on 
anatase crystals, and published an excellent work on the subject in 
the Jahrb. f. Min., 1876) examined these crystals, and discovered that 
the angles of one of the pyramids of the second order agreed very 
closely with those of the first obtuser pyramid of anatase. G. vom 
Rath followed up the discovery, and observed the following peculiar 
combination of forms:—3P.P.Po .3P0 .oP. The predominance of 
$P is very remarkable. Dauber observed it on crystals of this mineral 
from Tavistock, but it has never been observed on Swiss anatase. 
oo P is also very rare. 3Poo was observed by Klein on anatase from 
the Binnenthal. Owing to the strong adamantine lustre of these 
crystals, they could (notwithstanding their minuteness) be measured 
with great accuracy by means of the telescope-goniometer, the angle 
of the terminal edge of $P being 117° 18’ on one crystal and 
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117° 19’ on another, which agrees tolerably well with the angle calcu- 
lated for $P by Klein, viz., 117° 343’. These anatase crystals occur 
attached singly on a mass composed of specular iron, adular, and 
rutile. It is very unusual to find anatase and rutile occurring 
together. 

C. A. B. 


Staurolite from the Ural. 
By N. v. Koxscuarow (Jahrb. f. Min., 1876, 65). 


STAUROLITE occurs in rather large amount in the mica slate of the 
Taganai, in the neighbourhood of the foundry of Slatoust. The usual 
forms were observed, the crystals, however, being generally simple, 
and having often a length of two inches. Twins also occur according 
to the two laws. This staurolite is accompanied by cyanite and garnet. 
At Polewskoi, south of Katherineuburg, it occurs in small crystals 
about half an inch in length, ina hard aluminous state, accompanied 
by red garnet and black mica. 

Scorodite from the Ural.—Scorodite is found at the foundry of 
Beresowsk in the Ural, 15 wersts from Katherineuburg. The crystals 
are sometimes 6 mm. long, and exhibit similar forms to those observed 
on Saxon scorodite, viz., P.0o P2.0 Pa.2P0.2P2; the faces of P 


were drusy, coPoo vertically striated. Colour, leek-green; translu- 
cent. The crystals generally occur drusy, clothing hollow spaces in 
tetradymite, which occurs with galena, copper pyrites, iron pyrites, 
anglesite and crocoite, in veins of auriferous quartz. 


C. A. B. 


Contributions to the Mineralogy of the Fassathal and Fleim- 
serthal. By C. DortrerR (Jahrb. f. Min., 1876, 67—71). 


1. Epidote from the Allochettthal—Occurs in crystals accompanied by 
brown garnet, quartz, labradorite, and titanite, in clefts of a weathered 
syenitic rock. The colour of these epidote crystals is blackish-green ; 
some weathered specimens were covered with a crust of ferric oxide, 
and they occasionally attained a length of 18 mm. .Light-coloured, 
radiating examples were also found. The common combination 
observed is as follows: oPoo.P.0P.Po. The specific gravity was 
found to be 3°452. An analysis of a fresh crystal gave the following 
percentage composition :— 


SiO». Al,Os. Fe,03. FeO. CaO. H,0. 
37°70 24°61 14°23 0°45 20°99 2°23 = 100°21 


This analysis agrees tolerably well with the one given by Ludwig 
of epidote from Sulzbach, also of that from Burawa, analysed by 
Hermann, the amount of lime being, however, rather lower. This 
epidote therefore belongs to the lime epidotes, which contain no man- 
ganese or magnesia. 

2. Chabasite, Epidute, and Specular Iron from Mal Inverno.—These 
minerals occur at this locality on both sides of the ridge, together 
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with idocrase, spinelle, and fassaite. The great limestone range, which 
stretches from the Toal del Mason towards the valley of Rizzoni, 
passes under the Monzonite through to the other side of the ridge. 
In the neighbourhood of this limestone, specular iron, beautiful green 
columnar epidote, and crystals of chabasite were found in syenite. 
The chabasite from Palle Rabbiose occurs so intimately combined with 
anorthite that it might in this case be called a secondary formation 
from the latter mineral. ; 

3. Fassaite from the Southern Slope of Ricoletta.—This locality is 
distinguished for its large and splendid biotite crystals, which are 
found in a matrix composed principally of fassaite and mica. Fassaite 
was never found in crystals, but only in masses, until it was lately 
found at the above locality and other places crystallised. The crystals 
are of a greyish-green colour, and of a different type from those of 
Monzoni. They are mostly twins, are tabular from the predominance 
of the orthopinacoid, and in addition exhibit prismatic faces and an 
- acute pyramid (probably 2 P.). Triclinic felspars also occur together 
with fassaite and mica, but not in distinct crystals ; they are all found 
in drusy hollows in an augite-labradorite rock, in which also small 
masses of decomposed limestone are found. The author concludes 
from this fact that fassaite is formed always in the neighbourhood of 
limestone, as they occur together throughout the Monzoni district. 
The eruptive-rock is in contact with limestone, and always fresh and 
undecomposed. 

4. Vorhauserite from the Pesmeda Ridge-—Found on the ridge 
between the Pesmeda Valley and the Toal della Foja, generally mas- 
sive or disseminated in crystallised limestone, accompanied by garnet. 
It was always supposed to be amorphous, but at the above locality 
pieces of this mineral were obtained having a hexagonal longitudinal 
section. Some incomplete crystals were also obtained, on which the 
basal terminal plane, several prisms, and the clinopinacoid were 
observed, the type being prismatic, with a great resemblance to olivine 
and fassaite, which are also found in the same locality. The vor- 
hauserite analysed by Oellacher approached very nearly to serpentine 
in its chemical composition; it may, therefore, very well be a pseudo- 
morph after one of these minerals. A microscopical examination 
showed that vorhauserite consists of a mineral which does not polarise 
light, and of augite. 

5. Dolomite from the Mountain of Rodella.—Large rhombohedrons 
of this mineral were found in a massive, ashen-grey, mixed limestone, 
containing magnesia and dolomite. ° 

6. Quartz from the Vette di. Viesena.—Found at this locality, some- 
times colourless, sometimes having a hyacinth-red colour, exhibiting 
the form P or P.o P, the prism being quite secondary. The matrix 
is melaphyr. Large cubes of iron pyrites and also pseudomorphs of 
brown iron ore after iron pyrites are found at Viesena in a peculiar 
breccia composed of fragments of limestone cemented together by 
melaphyr. 

7. Fluor spar from the Cima d’Asta.—Never known before in this 
locality. Found in granite in drusy spaces on the north-east slope of 
the Cima d’Asta towards Caoria. The crystals are transparent, of a 
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greenish colour, 8 mm. in diameter, and exhibit the combinations 
w20a0 .00; 000.0 0.0. and a very obtuse hexakis-octahedron. 

8. Hornblende Orystals in the Melaphyr of Roda.—It has been 
almost universally assumed that melaphyr consists mostly of augitic 
rock. Doelter examined many specimens microscopically from South 
Tyrol, and found that hornblende, instead of being only secondary, 
was in reality the predominating constituent of melaphyr, augite being 
often entirely absent. Hornblende crystals occur in a melaphyr vein 
on the right bank of the Avisio, between Predazzo and the village of 
Roda. Plagioclase and hornblende are the chief constituents of this 
melaphyr, and with them occur orthoclase, augite, magnetite, and 
calcite. The rock is often weathered, and contains enclosures of 
calcite. The ground-mass is perfectly massive, and of a velvety-black 
colour, the crystals of hornblende being porphyritically disseminated. 
They generally occur in very long thin prisms, exhibiting the form 
co P.aRo, the terminal faces not being distinct. Sometimes these 
hornblende crystals have a length of 2 cm. and a thickness of 6 mm. ; 
the finest observed crystal had a length of about 14 mm., the clino- 
pinacoid predominating, the combination being oRa.oP.P.O0P. 
2R o0. 

9. Felspar from the Val di Madonna, near the Val Floriana.—Is 
found in quartzose porphyry, which differs from the porphyries of 
that neighbourhood in its structure. It is a fine-grained mass, com- 
posed of felspar, quartz, and mica, the crystals of the first two named 
constituents being of a large size. The crystals of felspar are loosely 
embedded in the ground-mass, and fall out when the rock weathers. 
From the occurrence of these crystals and their equal distribution 
throughout the rock, the author considers them to be not a later 
secondary formation, but that they pre-existed in the mass, which may 
also be said of the large pyramids and grains of quartz. The ortho- 
clase is white, often striated, and much resembles sanidine, sometimes 
possessing a brick-red colour where it has been weathered. Many of 
the crystals exhibit a very fine shell-like structure parallel to the out- 
line of the original crystal. Together with the orthoclase occurs 
plagioclastic felspar, which is distinguished from the former by its 
green colour (produced by weathering). The crystals of orthoclase 
are either simple or else twins, according to the Carlsbad law. Both 
are observed in the same piece sometimes. The simple crystals are 
prismatic through the basal terminal plane and the clinopinacoid, 
exhibiting also the forms 0 P .0o 83. 2P 0, the other being terminated 
by predominatipg hemipyramids, together with OP. Simple crystals 
of this type are rare. The twin crystals attain a length sometimes of 


4 em. 
C. A. B. 


Recently Discovered Iron Ores in Russia. By S. Krurn 
(Chem. News, xxxii, 12). 
Layers of hematite containing 90,000,000 tons (estimated) of ore 
have been discovered in South Russia, in the Ekaterinoslaw and 
Cherson governments respectively. The ores contain from 68 to 73 
VOL, XXIX, 30 


890 


ABSTRACTS OF CHEMICAL PAPERS. 


per cent. of ferric oxide, 18 to 22 per cent. of silica, along with man- 
ganese and alumina. 
M. M. P. M. 


Gold in Pyrites. By H. Scuwarz (Dingl. polyt. J., cexviii, 212). 


Durine the examination of a sample of styrian pyrites, attention was 
directed to the presence of traces of gold, and the following method, 
based upon the conversion of FeS, into FeS, was devised for its easier 
separation and detection. 

100 grams of the powdered mineral were fused with 46°6 grams of 
iron filings under a layer of common salt. When cold the fused mass 
broken up and the resulting FeS dissolved in dilute sulphuric acid. 
The solution being filtered off, the residue containing the sulphide of 
gold was washed, dried, and roasted on a tile; some borax and 
2 grams of pure lead were then added, and the mixture fluxed in a 

’ muffel furnace; a small button of lead was thus obtained in which, 
after dissolving in aqua regia, the presence of gold could be easily 
recognised by the usual tests. 

H. H. B. S. 


Note on the Chalybeate Water at Sellafield near Whitehaven. 
By W. H. Watson (Chem. News, xxxii, 309). 


THIs water appears to derive its mineral matter from a layer of clayey 
soil through which it percolates: the analysis of this soil was as 
follows :— 


re ae ree 40°24 
PD 668s 2 vewseus 38°62 
TTT rT errr 10°73 
Fe,0; er 0 70 
SEE Gr sbmese xndecwnss 2°00 
EEC Tee eT ee 5°30 
Per rer rere 2°05 
Bie ss ss ktadas seens 0°36 

100:00 


M. M. P. M. 


Analysis of a Swallet in the Empire-mine of the Luzerne 
Company. By W. H. Baker (Dingl. polyt. J., cexviii, 267). 


Tux water was strongly acid, and contained in grains per gallon : 


FeSO, Fe,(SO,)3. Ala(SO,)3. CaSO, MgSO, H,SO, HCl. 
1388 30517 55128 31431 3494 23513 0-030 = 145-451. 


The sulphates of iron and the free sulphuric acid are undoubtedly formed 
by the oxidation of the pyrites which is scattered through the slate of 
the coal-measures. The sulphuric acid partially decomposes the slate 
and forms sulphates of aluminium, calcium, and magnesium. In 
order to prevent the water acting upon the pumps, they are lined with 
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copper, and for the protection of the boilers milk of lime is added to 
the water, whereby, however, the accumulation of boiler-deposit is 


increased. 
H. H. B. S. 


Crystals from Atmospheric Water. By G. TissanpDIuR 
(Compt. rend., Ixxxii, 388—390). 


Two wood-cuts are given showing the form of crystals obtained on 
evaporating rain-water. In one case the crystals resemble crosses or 
swords, almost perfectly. The author has endeavoured to produce 
such crystals from ammonium nitrate by artificial means, but has not 
succeeded. He ascribes their peculiar form to the presence of organic 
matter in the water. The average length of the crystals is about 
1-1000th of an inch. 
W. R. 


On the Amount of Carbonic Anhydride in the Air of the 
Libyan Desert. By Max v. PerrenKkorer (Zeitschrift fiir 
Biologie, xi, 381—391). 

THE samples of air in which carbonic anhydride was estimated were 

collected by Dr. Zittel during a journey in the Libyan desert. The 

investigation was made with the view of ascertaining if subterraneous 
air collected from a soil free from vegetation contained appreciably 
more carbonic anhydride than the atmosphere of the place. The air 
was collected in long tubes capable of holding about a litre. The 
atmospheric pressure at the place where the air was obtained was 
approximately found by attaching a manometer to one end of the tube 
by an india-rubber tube and breaking off the sealed glass point of the 
tube in which the air was confined ; it proved in every case to exceed 
that of the atmosphere at Munich. The air was then forced through 
baryta-water by a saturated solution of calcium chloride ; the volume 
of air was equal to that of the calcium chloride which replaced it. 

The excess of baryta was determined with standard oxalic acid. 

Dr. Zittel collected the subterranean air by introducing a hollow 
iron tube into the ground to a measured depth; the air in the tube 
was removed by suction, and the air from the ground was drawn 
through the tube in which it was preserved. The tube was sealed at 
both ends by means of a spirit lamp. 

The following results were obtained in 10,000 parts by volume: 


Atmospheric air From half a meter 1 meter deep 
from Farafreh. under a compact in a palm grove. 
soil. 


7°93 31°52 


Atmospheric air Atmospheric air Dachel; 1 meter Dachel; 1} meter 
from Dachel. from Dachel. under sand under sand 
and clay. and clay. 


CO:.... 4°94 4°73 2°64 4°10 


The atmospheric carbonic anhydride does not materially aed from 
30 
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that of ordinary air. But where vegetation is absent the soil contains 
nearly the same amount of carbonic anhydride as the air itself. 
W. R. 


The Gases accompanying Meteorites. By J. W. MALLerT 
(Am. J. of Sci. [3], x, 206). 


THe author is of opinion that the conclusion of Prof. Wright in a 
former paper, that “the stony meteorites are distinguished from the 
iron ones by having the oxides of carbon chiefly the dioxide, as their 
characteristic gases, instead of hydrogen,” is not sustained by the 
scanty evidence before us on the point. 

oS. %. A. 


Organic Chemistry. 


On the Quantivalence and Combining Capacity of Carbon. 
By Victor Meyer (Liebig’s Annalen, clxxx, 192—206). 


Accorpineé to the view at present held as to the structure of chemical 
compounds, only those compounds of carbon, hydrogen, and oxygen 
are possible in which every unit of affinity is saturated by another 
unit, such bodies as carbon oxide, carbylamine, &c., being regarded 
as exceptional. The author endeavours to show that, as regards the 
combining capacity of carbon, this view requires modification, inas- 
much as practically it has not been found possible to obtain some 
compounds which could be perfectly well represented by the formule 
in ordinary use. Carbon atoms combine with especial facility to form 
a closed chain of six atoms, but similar chains of a smaller number 
of atoms are formed with difficulty, and there is no known instance 
of a closed chain of three carbon atoms. That compounds containing 
such a chain have not been formed may be accidental, but facts 
quoted by the author render it probable that they are not possible, 
and therefore not consistent with the existing theory. 

Reboul has shown that trimethylene bromide, CH,Br—CH,—CH.,Br, 
when acted on by sodium does not yield 


as normally it should, but that a transposition of atoms takes place, 
and ordinary propylene, CH;—CH—CH,, is formed. 

Hiibner and Miller found that ordinary dichlorhydrin, when acted 
on by sodium, yields allyl aleohol— 


CH.CI—CHCI—CH,0H + Na, = 2NaCl + CH,—CH—CH,OH. 


The isomeric dichlorhydrin similarly treated should by analogy have 
yielded an isomeric allyl alcohol, thus— 


CH,CI—CHOH—CH,Cl + Na, = 2NaCl + CH,—CHOH—CH: ; 


ORGANIC CHEMISTRY. 893 


but by a remarkable atomic transposition the same ally] alcohol was 
produced as in the former case. 

Assuming it to be established by the foregoing and other analogous 
facts that a closed chain of three carbon atoms is not possible, there 
follow certain consequences which in turn become tests of the truth of 
the assumption. It follows, for example (1), that only one propylene 
is possible—a proposition which is supported by facts, all compounds 
of the formula C;H,Br, when deprived of bromine yielding the same 
propylene ; (2), that only two allylenes are possible; (3), that a hydro- 
carbon C;H, is not possible. With regard to the last two propositions, 
facts are still wanting. J. R. 


Oxidation of Carbon Compounds. By E. Erienmerer, 
O. SigeL, and L. Beuui (Liebig’s Annalen, clxxx, 207—222), 


Tue authors have undertaken a series of comparative experiments 
on the action of various oxidising agents on compounds containing 
carbon. The present paper gives the results of some experiments with 
nitric acid. 

Oxidation of Butyric Acid.—Butyric acid of fermentation, purified 
with extreme care, was heated with twice its weight of nitric acid of 
sp. gr. 1°4 for 240 hours in a retort connected with a reversed con- 
denser. Brown vapours containing carbon dioxide were evolved. The 
residue in the retort formed a viscid yellow mass containing crystals of 
succinic acid. The distillate consisted of nitric and unaltered butyric 
acids. No trace of oxalic acid was found. Butyric acid heated with 
nitric acid in sealed tubes likewise yielded succinic acid. Direct experi- 
ment having shown that succinic acid is itself oxidised by nitric acid, the 
authors heated butyric acid with a quantity of nitric acid insufficient 
for its complete conversion into succinic acid, separated the still un- 
altered butyric acid, and treated it with a fresh portion of nitric acid, and 
so on until the whole was oxidised. It was found that ‘96—1 part of 
succinic acid was constantly formed for every 100 parts of butyric acid 
destroyed; and by thus treating butyric acid five times with small 
quantities of nitric acid the yield of succinic acid was five times as 
great as that obtained by heating the same quantity of butyric acid 
with a large quantity of nitric acid. Whence it would seem that 
succinic acid is more easily oxidised than butyric acid by treatment 
with nitric acid. 

Oxidation of Caproic Acid.—Caproic acid of fermentation, heated 
with nitric acid of sp. gr. 1-4 in the manner described above, yielded 
succinic and acetic acids, their formation being attended with evolu- 
tion of carbon dioxide. The authors believe that the two acids are 
formed simultaneously from the same molecule of caproic acid, and 
that the carbon dioxide is the product of a secondary oxidising action 
a succinic acid. In this case also no trace of oxalic acid was 

ound. 

Oxidation of Succinic and Oxalic Acids—Both these acids when 
heated to 160°—180° in sealed tubes with excess of nitric acid of sp. 
gr. 1-4, were completely oxidised to carbon dioxide and water. 


J. R. 


=—=— 
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Action of Oxygen on Coal and Paraffin. 
By H. N. Jazuxowrrsca (Deut. Chem. Ges. Ber., viii, 768). 


Coat when dried at 120° generally increases in weight; paraffin has 
also this property. This the author attributes to the combination of 
oxygen with the hydrocarbons in the coal. 

E. W. P. 


A New Chloropropylidene. By M. Resour 
(Compt. rend., Ixxxii, 377—379). 


Propionic aldehyde is treated with phosphoric chloride, and forms a 
propylidene dichloride homologus with ethylidene dichloride; its 
formula is CH;—CH.—CHCIl., and it boils at 85°—87°. On treat- 
ment with alcoholic potash it loses hydrochloric acid, and is converted 


-into a monochloropropene, which boils at 33°—35°, and has the 


formula CH,—CH=CHC1; its isomeride, CH,—CCI—CH), boils at 
23°—25°. When cooled to — 15° and treated with bromine, it com- 
bines therewith to form CH;—CHBr—CHCIBr, which boils at 177°— 
177°5° (corr.). The isomeride CH;—CCIBr—CH.Br boils at 169°— 
170° (corr.). 

Both of these chlorides, by losing hydrochloric acid, are transformed 
into pure monochloropropenes, which are isomeric with each other ; 
but the ordinary dichloropropene, CH;—CHCI—CH,Cl, is converted 
into a mixtnre of the two monochloropropenes, which boils between 
25° and 30.° Friedel and Silva consider this product as pure, 
whereas it is really a mixture. 

All these bodies on further treatment with alcoholic potash, are 
transformed into allylene; the chloride of propylidene is not converted 
into a diacetate when heated with potassium acetate, but yields chloro- 
propene, CH;—CH—CHCI, while potassium chloride, acetic acid, and 
acetic ether are simultaneously formed. 


W. R. 


Polymerisation of Amylene. By LreBepew 
(Dent. Chem. Ges. Ber., viii, 767). 


DIaMYLENE prepared by dissolving amylene (b. p. 25°) in sulphuric 
acid has all the properties of ordinary diamylene. It identity was 
established not only by its physical properties, but also by its conver- 
sion into Schneider’s amethenic acid. 

EK. W. P. 


The Additive Products of Aldehyde. By R. Scuirr 
(Deut. Chem. Ges. Ber., ix, 304—307). 


WHEN the compound which is formed by the union of aldehyde with 
acetyl chloride is heated with potassium acetate and alcohol, it is con- 
verted into ethidene biacetate, CH;—CH(OC.H;0)., which Geuther 
obtained by heating aldehyde with acetic anhydride. The chloride 
rane Cl 
has therefore the constitution CH;—CH { OC,H,O. 
C. S. 
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Preparation of Ketones. 
By D. Pawtorr (Deut. Chem. Ges. Ber., viii, 766). 


In the preparation of the ketones from zinc compounds and the 
chloranhydrides of the organic acids, 1 mol. of the former requires 
two of the latter. This method of preparation confirms Sayzeff's and 
Wagner’s explanation of the reaction which takes place. The oil 
bye-products of high boiling point are condensation-products of the 
ketones analogous to mesityloxide. 
By the action of valeryl chloride on zinc-methyl, C,.H»,O = 
acu,’ } CO—H,O (b. p. 217°—219°) is obtained as a bye-product ; also 
3 
when isobutyl chloride acts on zinc-methyl, the compound C,.H,O = 
a }co—H,0 (b. p. 190°—192°) is obtained, besides the corre- 
/T13 
sponding ketone and alcohol. These compounds are regarded by 
Potilizin as unsaturated ketones. When treated with halogen 
hydrides they yield the compounds C,.H.,C10, C,H,,C10, C,.H2,10, 
and ©C,HiIO. The last compound is crystalline. 


E. W. P. 


Condensation-products of Acetone. By L. Cuaisen 
(Liebig’s Annalen, clxxx, 1—22). 


Arrer an historical sketch the author describes his method of pre- 
paring mesityl oxide and phorone from acetone and hydrochloric acid 
gas—a modification of Baeyer’s process (Liebig’s Annalen, cxl, 297). 

Oxidation of Mesityl Oxide and of Phorone.—Mesityl oxide was 
heated for some time with nitric acid (1 vol. of acid, sp. gr. 1°38, to 4 
of water), and then distilled. In the distillate acetic acid was found ; 
in the residue oxalic acid. Similar results were obtained with 
phorone. 

Behaviour of Mesityl Owide and Phorone to Reducing Agents.— 
Mesityl oxide reduced in alcoholic solution by sodium amalgam yielded 
a body with the formula C,,H2»O. The formation of this body is 
represented by the equation 2C;H,O—O = C,H» O. It consists of a 
colourless thick oil with a camphor-like smell, is lighter than water, 
and insoluble in it. A small part seems to be decomposed on distilla- 
tion, with separation of water. Under certain conditions, especially 
when sodium amalgam reacts on a tolerably dilute solution of mesityl 
oxide in water and alcohol, a solid bye-product is obtained, which 
crystallises in small prisms. Analysis of this body gave numbers 
which differed only slightly from those of the foregoing substance ; but 
as the specimen was not perfectly pure, no formula can be assigned 
to it. 

Sodium amalgam produces by its reaction on phorone only poorly 
characterised resinous bodies. But when zinc and sulphuric acid are 
added to an alcoholic solution of phorone, the zinc becomes coated 
with a white crystalline layer which may be extracted by ether. This 
body crystallises from ether or hot alcohol in small white needles, from 
a slowly evaporating solution in alcohol and ether in well formed short 
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thick prisms, resembling the quadratic combination oP.0P. It is 
insoluble in water, difficultly soluble in cold, easily in hot alcohol and 
in ether. It melts at 108°—109°, and if heated more strongly sub- 
limes without decomposition. It is easily carried away by steam. Its 
formula is C,.H,,0. The reaction of nascent hydrogen on phorone is 
therefore analogous to its action on mesityl oxide: 2C,H,yO—O = 
Ci;H.0. 

The author proposes as provisional names for these reduction-pro- 
ducts deorymesityl oxide and deoxyphorone. 

Addition Products of Mesityl Oxide and Phorone.—Mesityl oxide 
dibromide is prepared by adding a molecule of bromine to one of 
mesityl oxide dissolved in ten times its weight of carbon disulphide. 
The dibromide consists of a dark violet coloured oil, which is decom- 
posed even when distilled in a vacuum, but it may be purified by dis- 
tillation with steam. It then forms a clear yellow oil, and has the 
formula C,H,O.Br,. It is heavier than water, under which it may 
be kept for a long time unchanged. When dry it gives off hydro- 
bromic acid, and becomes of a deep violet colour. This dibromide 
appears to be a dibrominated methyl-isobutyl ketone, and its constitution 
would be represented by the formula CH;—CBr—CHBr—CO—CH. 

| 
CHs. 

Phorone Tetrabromide, C,H,yO,Br;—Prepared in the same way as 
the above (but with two molecules of bromine to one of phorone). 
This compound crystallises in colourless, transparent, flat, generally 
six-sided prisms. By slow evaporation of a solution in alcohol and 
ether, crystals may frequently be obtained an inch long, belonging to 
the monoclinic system, with a:b:¢ = 0°7172:1:?. Angle ac = 
75° 19’. Combination 0'P . oF. aP. a'Poo. 

Angles oPo:aP = 145° 15’. 

OP: wPo = 104° 41’. 

OP : oP = 101° 59’. 

The crystals are very brittle but without definite cleavage. The 
face oo€co is found only in a few specimens, and is then very small. 
Plane of the optic axes «Po. 

The tetrabromide melts at 88° to 89°. If heated to a higher degree 
it is decomposed, with evolution of hydrobromic acid. It is insoluble 
in water, difficultly soluble in cold, easily in hot alcohol and in ether. 
Phorone tetrabromide would seem to be a tetrabromo-substitution 
product of di-isobutyl ketone or of a methyl-heptyl ketone, and its 
constitution might therefore be expressed either as 


CH;—CBr—CHBr—CO—CHBr—CBr—CH, 
| | 
CH; CH; 
CH;-—CBr—CHBr—CBr—CHBr—CO—CH,; 


or as | 


| 
CH, CH, 


When the bromide was acted on by zine and hydrochloric acid, 
instead of the ketone C,H,,O (or of the secondary alcohol) the reduc- 
tion product C,;;H,,O0 was obtained. 
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Action of Dehydratiny Agents on Mesityl Oxide and Phorone.—- 
As in the formation of mesitylene from acetone and sulphuric acid 
mesityl oxide is also produced, it seems not unlikely that mesity] 
oxide and phorone may be intermediate products of the reaction, and 
that mesitylene may be formed thus :— 


2C,H,O —_ H,O = C.H»O 
C,HyO + C;H,O << H.,0 = C,H,,O 
C,H,,O =~ H,O — C,H. 


In this case it ought to be possible to prepare mesitylene from phorone 
by dehydrating agents. But mesityl oxide when acted on by sulphuric 
acid gave two molecules of acetone, while phorone split up into a 
molecule of acetone and one of mesityl oxide, so that these bodies 
must be regarded only as bye-products in the formation of mesity- 
lene. 


G. F.. A, 


Formation of Pinacone. By G. LawrenowirTscu 
(Deut. Chem. Ges. Ber., viii, 768). 


By the reduction of methyl-ethyl ketone, pinacone C,H,,O is obtained, 
which crystallises well, melts at 28°, and boils at 200°—205°. From 
it, pinacoline, C,H,;,O, may be formed by the action of dilute sulphuric 
acid. This substance boils at 145°—150°, and has a camphor-like 
smell. 


E. W. P. 


On so-called Non-saturated Compounds. By Rupo.ps Firrie 
(Deut. Chem. Ges. Ber., ix, 119—123). 


Tue author, with the view of obtaining evidence bearing on the dis- 
puted question of the existence of free affinities in “ non-saturated ” 
compounds, is submitting a large number of these compounds to the 
action of hydrobromic and hydriodic acids at the ordinary tempera- 
ture. The experiments are all made with pure acids, saturated at 0°. 

Sorbic acid, CsH,O2, dissolves in hydrobromic acid, forming a clear 
solution. On standing in closed vessels there rises to the surface of 
the liquid a coloured oil, which after some days sinks and solidifies. 
Afterwards the solution deposits crystals of dibromocaproic acid, 
C;H,Br.0., which, when purified by recrystallisation from carbon 
bisulphide, in which they dissolve easily, melt at 68°. The crystals 
dissolve very sparingly in water, and-are decomposed by prolonged 
heating therewith. 

Hydrosorbic acid, CH O:2, dissolves readily in hydrobromic acid. 
The solution is perfectly clear at first, but becomes turbid in half an 
hour, and there rises to the surface an oily body which, after washing 
and drying over sulphuric acid, is pure monobromocaproic acid, 
C,H, BrO,. This substance does not solidify at 18°. It dissolves in 
dilute soda-ley, and is decomposed thereby, hydrobromic acid being 
separated and hydrosorbic acid reproduced. 

Pyroterebie acid, CeHyOz, likewise dissolves very easily in hydro- 
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bromic acid with evolution of heat, but the solution remains perfectly 
clear for weeks, even after addition of water, and contains unaltered 
pyroterebic acid; whence it is concluded that the two acids do not 
combine. The same result was arrived at on heating pyroterebic acid 
with fuming hydrobromic acid in sealed tubes in the water-bath. 

Methacrylic acid, CyHgO., dissolves in hydriodic acid at 0°. In a few 
hours the solution begins to deposit large colourless prisms of iodo- 
butyric acid, CyH;1O;, melting at 37°. The reaction with hydrobromic 
acid is more complicated, and is not yet clearly made out. 

Fumaric acid, CsH,O,, is not acted upon or dissolved by hydrobromic 
acid in the cold. In sealed tubes at 100°, monobromosuceinic acid, 
melting at 160°, is formed, but the conversion is not complete, even 
after heating for many days. 

Maleic acid, CyH,O,, dissolves easily in hydrobromic acid, forming a 
solution which immediately begins to deposit colourless needles of 
' fumaric acid. Maleic anhydride is likewise speedily converted into 
fumaric acid. Hydriodic acid effects the same transformation, the 
nature of which is being investigated. 

Experiments with other compounds are to follow. 


J. R. 


On the Relation of Organic Acids to Anhydrides. 
By Ruvoupw Firrie (Deut. Chem. Ges. Ber., ix, 116—119). 


Ir has been shown, by investigations of aconic, terebic, and piperic 
acids, that there exist anhydrides analogous to lactide, which cannot be 
converted into corresponding acids by treatment with water, and that 
such anhydrides may be formed when the corresponding acids are 
liberated from their salts by stronger acids, and may even be formed 
in strongly alkaline liquids. Similar properties may be exhibited also 
-by true acid anhydrides. 
In the distillation of citric acid there is formed, together with 
citraconic anhydride, a substance which yields a calcium salt having 
the formula CsH,,O,Ca, after drying at 130°—140°. This salt, when 
treated with warm dilute hydrochloric acid, yields a colourless oil, 
which dissolves very slightly in water, volatilises with water-vapour, 
distils without decomposition at 242°, remains fluid at — 18°, and gives, 
on analysis, numbers agreeing with the formula CsH\0;. The oil is, 
therefore, not the acid of the calcium salt, but the corresponding 
anhydride. When agitated with strong solution of sodium carbonate 
it dissolves extremely slowly in the cold, but more rapidly on warming, 
evolving carbon dioxide. In dilute ammonia it dissolves more rapidly. 
The dilute cold solution of the sodium salt, on addition of hydrochloric 
acid, remains clear at first, but soon becomes turbid and deposits the 
anhydride. The neutral ammoniacal solution gives no precipitate with 
calcium chloride in the cold, but on warming gently a thick white 
precipitate of the calcium salt is formed. The barium salt, similarly 
formed, and dried over sulphuric acid, has the formula C,H,0,Ba.3H,0. 
It gives off the water at 140°, and may be heated to 180° without 
further change. The silver salt, CsH,O,Ags, formed by precipitating 
ese nitrate, is not coloured by exposure to light, or by boiling with 
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water or heating to 100°. The very numerous analyses of these salts 
which have been made leave no doubt that they are the salts of a 
bibasic acid, C;H,.0,, which, however, cannot be isolated, because it 
breaks up at the ordinary temperature into the anhydride and water. 
It appears to be the first example of a bibasic organic acid having this 
property. 

Citraconic acid is probably resolved into water and the anhydride 
by heating with water, for when a dilute solution of the acid is dis- 
tilled, the distillate contains a large quantity of the acid, which can 
hardly have gone over as such with the water-vapour. 

The new acid, CsH,.0,, which the author calls zeronic acid, is poly- 
meric with crotonic acid. Its formation may be explained thus :—In 
the distillation of citric acid, the aconitic acid first formed gives off a 
molecule of carbon dioxide and thus yields citraconic acid. Supposing 
it to give off two molecules of carbon dioxide the product would be an 
acid having the composition of crotonic acid, which might become 
polymerised under the conditions of the experiment. Now, since 
crotonic acid when deprived of carbon dioxide yields methacrylic acid, 
it is probable that the new acid is dimethacrylic acid. The acid, and 
the anhydride which is actually produced, would on this supposition be 
represented by the following formule : 


CH, CH; 
CH.—C CH,—C¢ 
COOH COV 4 
, 
COOH CO 
CH,—O¢ CH,—O¢ 
CH; CH; 
Xeronic acid. Xeronic anhydride. 


J. R. 


Formation of the Anhydrous Acids of the Fatty, and of the 
Aromatic Series, by the Action of Phosphoric Anhydride 
on the Corresponding Acids. By H. Gat and A. Erarp 
(Compt. rend., Ixxxii, 457). 


Ir 30 grams of phosphoric anhydride be dropped in small quantities at 
a time into about 60 grams of crystallisable acetic acid contained in a 
retort kept well agitated to secure immediate admixture, and then 
rapidly distilled, the distillate will consist of a mixture of acetic acid 
and anhydride; the latter, amounting to about 3 grams, may be ob- 
tained by rectifying and collecting the portion distilling at 136°—138°. 
Benzoic acid yields benzoic anhydride by similar treatment. 
C. H. P. 


On Seleniodiglycollic Acid. 
By E. Schutze and A. Untricu (Deut. Chem. Ges. Ber., viii, 773). 


Tue authors represent the constitution of seleniodiglycollic acid by the 
formula— 
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Its ammonium salts are formed when ammonium selenide reacts on an 
alcoholic solution of ammonium monochloracetate. Being insoluble 
in alcohol, they separate out, and may be dissolved in water and pre- 
cipitated by copper sulphate as a bluish-green crystalline precipitate. 
The acid is obtained free by separating the copper with hydrogen 
sulphide. It then crystallises in large colourless prismatic anhydrous 
crystals. The amide is formed by decomposing monochloracetamide 
with ammonium selenide: it dissolves with difficulty in water, and 


crystallises in brilliant prisms. 
E. W. P. 


Action of Bromine on Lactic Acid. By E. Kiimenxo 
(J. pr. Chem. [2], xiii, 98—102). 


Bromine does not act upon lactic acid in the cold, and on heating a 
mixture of the two bodies in the water-bath most of the bromine 
volatilises with but little hydrobromic acid. But when bromine 
(2 mol.) is gradually added to lactic acid dissolved in twice its bulk 
of ether, a brisk reaction takes place, which must at first be moderated 
by means of cold water and afterwards completed by heating the mix- 
ture in the water-bath. On distilling the resulting liquid, a little ether 
passes over, together with a large quantity of ethyl bromide, formed 
by the action of bromine on ether. The residual liquid, when allowed 
to evaporate spontaneously, deposits crystals having a strong pene- 
trating odour, dissolving freely in hot alcohol and in ether, but not in 
water, and melting at 95°—97°. This substance crystallises from 
ether in large pointed rhombic prisms. Its reaction is neutral. 
Analysis leads to the formula C;H;Br,Q3. 

The formation of this body may be explained thus:—The hydro- 
bromic acid first produced, acting upon ether, forms ethyl bromide 
and alcohol : 

C,H,O + HBr = C.H;Br + C.H,O. 


This alcohol is simultaneously acted on by bromine, with production of 
bromal, which combines directly with lactide (formed by the dehydra- 
tion of lactic acid by hydrobromic acid) to form the new substance : 


C.H,O + 4Br, = C.HBr,O + SHBr ; 


Bromal. 
C.HBr,O + C;H,0, — C;H;Br;Os. 


The crystals are slowly decomposed by potash-solution in the cold; 
on standing for two days there separates a heavy oil boiling at 147°— 
148°, and having the composition of bromoform, CHBr;. In aqueous 
(? alcoholic) solution the substance C;H;Br;0; loses the whole of its 
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bromine when treated with sodium-amalgam, the products all remain- 
ing dissolved in the liquid, which smells strongly of bromoform 
during the reaction. In ethereal solution, however, the substance 
does not lose the whole of its bromine, and there is formed a heavy 
oil of disagreeable pungent odour, which is still under a 


A New Acid Pre-existing in Fresh Mare’s Milk. 
By J. Duvat (Compt. rend., lxxxii, 419). 


THE new acid is called equinic acid; it exists in mare’s milk in com- 
bination with an organic base. The acid crystallises in groups of 
needles which have a fragrant odour and characteristic taste. 

CO. . P. 


Monobromonitro-compounds and the Bromo-products of 
Nitromethane. By J. Tscuerntak (Liebig’s Annalen, clxxx, 
123—133). 


To obtain pure monobromonitroethane, a solution of nitroethane in 
strong potash must be added to the calculated quantity of bromine, 
the liquid being kept cold by ice. Thus the formation of the dibromo- 
compound is almost entirely avoided. Monobromonitroethane boils at 
146°—147°. 

Monobromonitromethane is best prepared by adding the solid 
sodium-compound of nitromethane in small portions to the calculated 
quantity of bromine. It is a liquid boiling at 143°—144°, having a 
very pungent and irritating smell. It is so heavy that fused calcium 
chloride floats on it, and it dissolves readily in alkalis. 

Dibromonitromethane is not easily obtained, because the potassium- 
compound of monobromonitromethane is a very unstable body. To 
prepare it, the required quantities of monobromonitromethane, potash 
and bromine are weighed out separately, and cooled by adding ice. 
The bromonitro-compound is then mixed with the potash, and this 
solution as quickly as possible poured into the bromine. The product 
always contains a little tribromonitromethane or bromopicrin. Dibro- 
monitromethane is a very heavy liquid, which smells like bromopicrin, 
and is partially decomposed by distillation. It boils at about 156°— 
160°, and differs from neutral bromopicrin by being soluble in potash. 
It is therefore the only primary dibromonitro-compound having acid 
properties; but this is easily explained, as none of its homologues 
contains a hydrogen-atom linked to the same carbon-atom which is 
combined with three negative groups. 


C. S. 


Bromo-derivatives of the Nitropropanes. By V. Muyer and 
J. TscHERNIAK (Liebig’s Annalen, clxxx, 112—122). 


Wuen one molecule of bromine is gradually added to a solution of 
one molecule of isonitropropane in an equivalent quantity of strong 
potash, a heavy oil separates out, having a pungent smell and con- 
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sisting of pure isonitrobromopropane, CH,;CBr(NO,)CH;. It boils at 
148°—150°, and is perfectly insoluble in alkalis, which is easily ex- 
plained, as the two negative groups are combined with a carbon-atom 
which is not linked to a hydrogen-atom. 

A solution of normal nitropropane in potash is acted on by bromine 
in the same way as nitroethane. First nitromonobromopropane is 
formed, which being a stronger acid than nitropropane, liberates some 
of the latter, which in the free state is not attacked by bromine; at 
the same time a part of the monobromo-compound which remains in 
solution is further acted upon by the bromine, and thus, if one mole- 
cule of bromine be employed, the product consists of a mixture of the 
three compounds, boiling between 125° and 180°. 

To obtain the dibromo-compound pure, the highest-boiling fraction 
is shaken with potash, to remove traces of the monobromo-compound. 
Dibromonitropropane is a colourless oi] having a pungent smell and 
boiling at 184°—186°; it is perfectly insoluble in strong potash. 

Monobromonitropropane can be purified only by continued fractional 
distillation. It boils at 155°—160°, has a pungent smell, and dissolves 
in potash, with evolution of heat. 

C. 8. 


Tertiary Nitrobutane. By J. TscuuRNiaAk 
(Liebig’s Annalen, clxxx, 155—162). 


THE tertiary butyl iodide used for this research was prepared from 
pseudobutene by an apparatus which is described in the paper, but can 
be understood only by a drawing. When the iodide is treated with 
silver nitrite, a violent reaction sets in, water, oxides of nitrogen, and 
butyl nitrite being formed, and but little nitrobutane. Now as methyl 
iodide yields only nitromethane and ethyl iodide, about equal quan- 
tities of ethyl nitrite and nitroethane, it appears highly probable that 
the nitrous ethers are formed by a secondary reaction. A portion of 
the iodide is resolved into hydriodic acid and an olefine; the acid 
liberates nitrous acid from the silver nitrite and a nitrous ether is 
formed by the union of the olefine with nitrous acid. 

Now as secondary and tertiary iodides are less stable than the 
primary, it follows that the former give a smaller yield of nitro-com- 
pounds than -the latter, while methyl nitrite yields only a nitro- 
compound. 

Tertiary butyl nitrite (CH;),;CNO, is a transparent, yellowish, light 
oil boiling at 76°—78°. 

Tertiary nitrobutane (CH;),CNO,, which could not be obtained quite 
pure, is a colourless liquid smelling like peppermint and boiling between 
110° and 130°; like nitrobenzene, it has no acid properties, neither of 
these compounds having hydrogen combined with the carbon to which 
the nitroxyl is attached. On treating it with bromine and potash, it 
therefore does not yield a bromo-product; nor is it changed by treat- 
ment with potash, potassium nitrite, and dilute sulphuric acid. 


C. S. 
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Action of Acids on Nitrated Fatty Bodies. By V. Meyer and 
J. Locuer (Liebig’s Annalen, clxxx, 163—166). 


PReIBISCH has shown that nitromethane is resolved by sulphuric acid 
into hydroxylamine and carbon oxide : 


CH;NO, os CO + NH,O. 


The authors find that nitroethane, when heated with sulphuric or 
hydrochloric acid, is completely resolved into acetic acid and 
hydroxylamine sulphate or hydrochlorate. The result is expressed by 
the equation— 


CH, CH, 

| a a O ata | 70 

cH, — NO + HOH = H.NOH + o¢ 
OH 


according to which Preibisch should have obtained formic acid instead 
of carbon oxide. The formation of the latter body is due simply to 
the fact that he operated with strong sulphuric acid. The authors 
heated a mixture of nitromethane, nitroethane, and nitropropane with 
hydrochloric acid, and thus obtained a mixture of formic, acetic, and 
propionic acids, together with hydroxylamine hydrochloride. 

Primary nitro-compounds alone undergo the decomposition repre- 
ented above. Secondary nitro-propane, when similarly treated, 
yielded a black tarry mass containing ammonium chloride and humus- ~ 


like substances. 
J. & 


Methylnitrolic Acid. By J. TscueRniak 
(Liebig’s Annalen, clxxx, 166—169). 


Tats substance cannot be prepared in large quantity in the same 
manner as ethylnitrolic acid, inasmuch as it decomposes with extreme 
facility in aqueous solution. The author obtains it thus :— Sulphuric 
acid (4 grams), diluted with water and cooled to 0°, is added gradually 
to a mixture of potassium nitrate (8 grams) and nitromethane (5 
grams), both dissolved in water likewise cooled to 0°, and containing 
lumps of ice; to the now green liquid, potash- or soda-ley is added till 
a permanent red colour is produced, and afterwards dilute sulphuric 
acid till the liquid just becomes colourless. The free nitrous acid is 
then neutralised by moist calcium carbonate, and the liquid is shaken 
repeatedly with ether, which when separated and allowed to evaporate 
over sulphuric acid, leaves transparent crystals of methylnitrolic acid. 
The reaction is represented by the equation :— 


, H 
CoH, + ONOH = H,O + C¢=N—OH. 
NNO, NO, 


Methylnitrolic acid forms large transparent prisms. From ether it 
crystallises in needles several inches long. It melts at 64° with decom- 
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position, is easily soluble in water, alcohol, and ether, and like its 
homologues gives with alkalis a red coloration which disappears on 
addition of acids. It decomposes spontaneously in a few days, even 
when perfectly dry. When heated to its melting-point, it evolves red 
fumes and leaves formic acid. Heated with sulphuric acid it is 
resolved into formic acid and nitrous oxide. 

J. R. 


Action of Tin and Hydrochloric Acid on Ethylnitrolic Acid 
and Nitroform. By V. Meyer and J. Locuer (Liebig’s 
Annalen, clxxx, 170—173). 


Wuen ethylnitrolic acid is brought in contact with tin and strong 
hydrochloric acid, a violent reaction takes place, part of the nitrolic 
acid being decomposed with evolution of red fumes. But when dilute 
hydrochloric acid is added drop by drop to a magma of crystals of 
ethylnitrolic acid (obtained by rapidly cooling a saturated solution of 
the acid in warm water) containing excess of granulated tin, the 
reaction proceeds smoothly according to the equation— 


OH, CH, 

| ,N—OH + H, + H,O = | ,O + 2NH,O. 

ct of ’ 
NO, OH 


Acetic acid and hydroxylamine are formed in nearly theoretical 
quantities. 

Nitroform in aqueous solution, added drop by drop to tin and dilute 
hydrochloric acid, yields ammonia, hydroxylamine, hydrocyanic acid, 
a little nitrous oxide, and a volatile substance which reduces silver 


solutions—probably formic acid. 
J. R. 


Pseudonitrols, the Isomerides of the Nitrolic Acids. 
By V. Meyer and J. Locuer (Liebig’s Annalen, clxxx, 133—155). 


Wuite the primary nitro-compounds are converted by nitrous acid 
into nitrolic acids, the secondary compounds yield isomeric pseudo- 
nitrols, of which hitherto only the propyl-compound was known. The 
corresponding butyl-compound is obtained by distilling a mixture of 
secondary butyl iodide from erythrite with silver nitrite and sand. The 

roduct boils between 60° and 140°, and is a mixture of secondary 
butyl nitrite and the corresponding nitro compound, which cannot be 
readily separated by fractional distillation. The nitro-compound is a 
colourless oil, having a peculiar smell and boiling at about 140°. On 
shaking it with a concentrated solution of potash and potassium 
nitrite, it dissolves but slowly. On adding sulphuric acid, the liquid 
assumes a blue colour, and butylpseudonitrol, C,H;.C(NO)NO.CH,, 
separates and solidifies to a white cake, dissolving with a deep-blue 
colour in chloroform, from which it crystallises in perfectly white 
prisms, which melt at 58° to a blue liquid; when kept at this 
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temperature for some time it decomposes, but when quickly cooled it 
solidifies again to a white crystalline mass. It has a pungent smell, 
is insoluble in water and alkalis, and dissolves in cold chloroform, and 
in hot alcohol and ether with a deep blue colour. 


The action of nitrous acid on the nitro-compounds affords a means 
of distinguishing between primary, secondary, and tertiary alcohols, 
which are first converted into the iodides, and these distilled with 
silver nitrite and white sand. The distillate is well shaken with three 
times its volume of a solution of potassium nitrite in concentrated 
potash-lye, and to the diluted solution weak sulphuric acid is added 
drop by drop. In case of a primary compound a red colour is thus 
produced, while a secondary compound yields a blue colour, and a 
tertiary none at all; 0‘'3—0°5 gram of an iodide are quite sufficient 
for this reaction, which, however, can be used only for the lower 
members of the series, as the higher ones do not yield nitro-compounds 
or give only a small yield. 

In order to prove that the pseudonitrols contain the group nitrosyl 
NO, a larger quantity of propylpseudonitrol was prepared, which 
crystallises from chloroform in glistening, transparent monoclinic 
prisms or twins. a: b: ¢ = 12911: 1: 0°6772. When sodium-amal- 
gam is added to its blue alcoholic solution the colour disappears, 
sodium nitrite separates out, and the solution contains probably 
acetone and ammonia. Baeyer and Caro have shown that nitrosyl 
is converted by oxidation into nitroxyl; it was therefore to be expected 
that propylpseudonitril would be oxidised to dinitropropane. This is 
indeed the case ; the latter is obtained when a solution of 2 parts of 
the nitrol in 16 parts of acetic acid is gently heated and 43 parts of 
chromic acid are gradually added. The end of the reaction is easily 
seen by the disappearance of the blue colour. After neutralising the 
acetic acid with dilute potash the liquid is distilled, when dinitro- 
propane volatilises and solidifies to a white crystalline mass resem- 
bling camphor. The same body is formed, but of course in smaller 
quantity only, by heating the pseudonitrol, which is partly decom- 
posed, with formation of acetone and of nitrogen peroxide, which 
oxidises another portion to the dinitro-compound— 


CH; CH, 
|_/NO | 
CY = N + NO, + CO 
| “NO, | 
CH; CH; 


Dinitropropane, C;H.(NO,)2, sublimes like camphor at the ordinary 
temperature and is very tough. It deliquesces in alcohol, ether, acetic 
acid, &c., but is almost insoluble in water or alkalis. It melts at 53° 
and boils at 185°5° (corrected). 

Nascent hydrogen reduces the nitro-group to the amido-group, 
but, as shown by dinitropropane, when a carbon-atom is combined 
with one nitro-group only ; for on treating dinitropropane with tin and 
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dilute hydrochloric acid, no diamidopropane is produced, but acetone 
and hydroxylamine— 


CH, 
| 
CH; CH; 


Glutamic Acid. By J. Habermann 
(Liebig’s Annalen, clxxix, 248—256). 


Tus acid is produced by albuminoids, and is also found in the molasses 
of beetroot sugar. The following salts were prepared from the acid 
obtained from the former of these sources. Ritthausen has already 
described the barium, copper, and silver salts, and apparently estab- 
lished the monobasic character of the acid. The results now obtained 
show that glutamic acid is really bibasic. 

Calcium glutamate, Ca(C;H;NO,)2.H2—Prepared by saturating a 
boiling solution of glutamic acid with calcium carbonate, and con- 
centrating the solution to the crystallising point. The salt consists of 
delicate microscopic needles. 

Sodium glutamate, Na.C;H;NO,.H.—Formed by neutralising glutamic 
acid with sodium carbonate and concentrating to a thick syrup, from 
which it crystallises with difficulty. By mixing the theoretical pro- 
portion of glutamic acid and sodium hydrate, the bibasic salt appears 
to be formed, and consists of a non-crystallisable syrup. 

Ammonium glutamates—A solution of glutamic acid neutralised by 
ammonia and evaporated in a vacuum crystallises in glittering nodules 
of the neutral ammonium salt, (NH,).C;H,NO,. On being heated 
they lose ammonia, and at 110°—115° are reduced to the mono- 
basic salt, (NH,)C;H;NO,.H. 

Silver glutamate, Ag,C;H,;NO,.—Prepared by addition of a slightly 
concentrated solution of ammonium glutamate to a solution of silver 
nitrate, and consists of a white sandy precipitate, rendered anhydrous 
by heating to 100°. 

Barium glutamate, Ba.CsH;NO,.—This is the most readily crystal- 
lisable of all the bibasic salts of glutamic acid, and is obtained by 
saturating the acid with baryta-water and evaporating over sulphuric 
acid. It forms crystalline nodules consisting of very small needles, 
and contains six molecules of water of crystallisation, which it loses at 
125°. 

Glutimide, CsHsN.0O, or CsH;(NH,).(CO).NH.—This body is ob- 
tained by heating ammonium glutamate to 185°—190° for six hours 
in a retort. The brown syrup obtained on cooling becomes a gummy 
mass, soluble in hot water and readily decolorised by animal charcoal. 
From this solution the glutimide separates in very fine well-formed 
crystals, colourless, glittering, and often half an inch long. It is 
slightly soluble in alcohol, insoluble in ether; 100 parts of water dis- 
solve 9°1 parts of glutimide at 18° and 8°68 parts at 155°. It is 
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soluble in warm concentrated hydrochloric acid, and on cooling glit- 
tering needles separate out having the composition C;H,N,O,.HCI. 
With an ammonical solution of silver nitrate an alcoholic solution of 
glutimide gives, after standing for some time, granular crystals of 
silver glutimide, AgC;H;N.O,. 

Ethyl glutamate, CsHsNO;.C,H;.— Formed by acting with ethy] iodide 
on silver glutimide. It consists of colourless crystals with a slightly 
acid reaction, melting at 164°—165°, and soluble with difficulty in 
cold, but easily in hot absolute alcohol; readily soluble in dilute 
alcohol, but insoluble in ether. 

On analysis it gave numbers agreeing with the constitution 
COOH 
C;H,(HH,).< ; 
\00.0.H; 

By the action of ammonia in sealed tubes it is converted into 
glutimide and not into glutamine. 

E. N. 


On the Density of Leucine. By J. Encrt and G. VILMAIN 
(Bull. Soc. Chim. [2], xxii, 279). 


THE density of leucine, taken in absolute alcohol, in which it is not 
appreciably soluble, was found to be 1:298 compared with water 


at 18°. 
W. R. 


Dialuric Acid. By N. MrenscuurKIN 
(Deut. Chem. Ges. Ber., viii, 766). 


Wuen the ammonia salt, C,H;(NH,)N.O,, or the potassium salt, 
C.H;KN,.O,, of this acid is dissolved in water it gives rise to a series 
of other salts having the formule, C;H,:K,N,Oy», &c.; if these salts 
thus, obtained be crystallised from an alkaline solution the original 
substances are reproduced. 

E. W. P. 


On the Prussiates. 
By Gaston Bone (Bull. Soc. Chim. [2], xxiv, 264—269). 


Porassium ferrocyanide may be advantageously used in titrating chlo- 
rine. A solution is made containing 37°765 grams per litre, which 
corresponds with 1 litre of chlorine; 1.0 cubic centimeters are diluted 
with water and acidified with hydrochloric acid ; some drops of indigo 
are then added, and the solution of chlorine is added till the blue 
colour has disappeared. This process gives very good results. The 
total alkalinity of a liquid such as “eau de Javelle,” may be de- 
termined by adding an excess of yellow prussiate and a known quantity 
of acid, the excess of which is then determined with standard soda- 
solution. The end-point is known by the disappearance of the colour 
of a little Prussian blue. 

Potassium ferricyanide is a powerful oxidiser, especially in presence 

3p 2 
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of alkalis, but certain ferrocyanides of the metals are even more ener- 
getic. Aniline salts are quickly oxidised to emeraldine, or to aniline- 
black, according to the concentration, &c. The most powerful oxidisers 
are the insoluble salts, such as zinc, copper, and mercury ferricyanides. 
To observe the oxidising action more distinctly, a mixture was made 
of potassium ferrocyanide with ferric chloride. At ordinary tempera- 
tures sugar, alcohol, glucose, &c., give a brown precipitate. If the 
solution is applied to animal tissues, such as silk or wool, or in 
presence of oils, gums, starch, formic, uric, or arsenic acids, a green 
precipitate with the properties of Pelouze’s green cyanide is formed. 
More energetic reducing agents, for example, hydrocyanic acid, tannin, 
aniline, wood, or skin, cause the formation of Prussian blue in a few 
seconds; methyl and amy] alcohols, benzene, gelatin, and cotton pro- 
duce a similar action, which is not continuous, apparently indicating 
that only the impurities contained in these bodies are oxidised. Other 
substances, such as sulphides and sulphites cause an immediate pre- 
cipitate of Prussian blue. Insoluble sulphides act with but little less 
energy; and metals, such as iron, tin, copper, lead, and aluminium, 
act in a similar manner. When the solution is hot, these reactions 
take place more rapidly. Wool and silk may be thus dyed blue with 
great ease; the green tint at first produced is rapidly changed into 
blue by the action of a reducing agent. The blue colour may be com- 
bined with any other colour developed by oxidation, as catechu, indigo, 
&c. Wood, under the same circumstances, takes a splendid blue 
colour. 

The purple colour produced by the action of a nitroprussiate on a 
sulphide becomes tolerably stable when immediately precipitated by 
zine. A rose-coloured precipitate is thus obtained which may be kept 
for a long time in the cold, but is decomposed on application of heat. 


On a New Class of Prussiates.—If, instead of treating potassium 
ferrocyanide with nitric acid, chloric acid be used, a new salt is 
obtained which closely resembles a nitro-prussiate. It is prepared by 
mixing equal weights of potassium ferrocyanide and chlorate, and 
covering the mixture with water; sulphuric acid is then added till the 
blue colour which at first appears becomes less intense. On gently 
heating the liquid, a rapid evolution of gas takes place, and the mass 
suddenly turns black and becomes solid. Water then is added and 
sodium carbonate to neutralise the acid exactly, and the liquid is 
boiled, filtered, and evaporated, whereupon sodium sulphate crystallises 
out and the residue solidifies. A small quantity of water is then 
added which dissolves it, forming a syrupy liquid, which on evapora- 
tion in a vacuum deposits a crop of black, interlaced crystals. This 
substance dissolves in water with an intense violet colour; it is almost 
insoluble in alcohol ; quite stable in air; gives green precipitates with 
most of the metallic salts, even with zinc, a reaction which distin- 
guishes it from the ferricyanides. Itis an energetic oxidiser, especially 
in presence of metallic salts. Nitric acid converts it into a nitro- 
prussiate. 

The author has not obtained conclusive results as to the composition 
of this body, but regards it as the prussiate analogous to the nitro- 
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prussiates, and capable of exchanging a part of its cyanogen for nitric 
peroxide. It would have in that case the following relation to the 
ferro- and ferricyanides : 


Fe.Cy3Kg. Potassium ferrocyanide. 
FeCy,Ks. Potassium ferricyanide. 
FeyCyi2K,. New salt. 
Fe,Cyio(NO.)2K;. Potassium nitroprussiate. 


This new body not only allows a part of its cyanogen to be replaced 
by the group (NO,) or sulphur, but also by more complex cyanogen- 
radicles. 

W. R. 


Metallic Derivatives of Cyanamide and Dicyanodiamide. 
By R. Encet (Bull. Soc. Chim. [2], xxiv, 272—279). 


A. Metallic Derivatives of Cyanamide.—Silver cyanamide has the 
formula CN,Ag,. It has been analysed by Mulder, Beilstein, and 
Geuther. Copper cyanamide, obtained by treating a solution of 
cyanamide with a copper salt and a little potash, forms a blackish- 
brown, amorphous body, and contains 60°52—60°71 per cent. of copper. 
The formula CN,Cu requires 61°35 per cent. Lead cyanamide has the 
formula CN2Pb. Mercuric cyanamide, formed by acting on cyanamide 
with mercuric chloride and a little potash, or on freshly-precipitated 
mercuric oxide with a solution of cyanamide, is a white precipitate. 
On analysis it was found to have the formula CN.H,. The formula 
of cyanamide is therefore probably that proposed by Mulder, and it 
should be more correctly named carbodiimide. 

B. Metallic Derivatives of Dicyanodiamide.—Dicyanodiamide is iden- 
tical with param. The difference usually mentioned in treatises on 
chemistry does not really exist. 

The silver derivative was studied by Haag. It is prepared by 
treating dicyanodiamide with silver nitrate and adding ammonia to 
the product. Its formula, as giv en by Haag, is C,N\H;Ag. Too much 
ammonia must not be used in its pr eparation, for the precipitate dis- 
solves in excess. Potash may be advantageously substituted for 
ammonia. The author finds its formula to be C,N,H2Ag». 

The mercuric compound, prepared by adding mercuric chloride and 
a little potash to dicyanodiamide, is a white body sparingly soluble in 
acetic acid, but soluble in hydrochloric acid. It has the formula 
C.N,H,He. 

C. The silver derivative of creatine has the formula C,N;0.H;Ags. 

D. The silver and mercuric derivatives of glycocyamine have 
respectively the formule C;N;0.H;Hg and C;N;0.H;Ag». 

W. R. 


Composition of the Black Matter obtained by Calcining 
Potassium Ferrocyanide. By A. Terreit (Compt. rend., 
Ixxxii, 455—457). 

AN analysis of some of the black substance left on calcining dry pure 

potassium ferrocyanide shows that it consists of a mixture of metallic 
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iron carburised to about the same extent as pig iron, with magnatic 
oxide of iron and uncombined carbon as exhibited in the following 
results : 


Metallic iron. Tron as magnetic Carbon uncom- Carbon combined 
oxide. bined. with iron. 
32°05 27°56 27°46 117 
Carbon as cyanogen. Potassium. Nitrogen. Oxygen. 
0°24 0°81 0°29 10°50 
C. m. &. 


On some Double Sulphocyanates. By EH. FLeiscHer 
(Liebig’s Annalen, clxxix, 225—234). 


Mercurammonium Sulphocyanate-——This substance is obtained by the 
addition of mercuric oxide in small quantities at a time to a boiling 
solution of ammonium sulphocyanate, until a yellow precipitate forms. 
On cooling, a considerable quantity of the mercurammonium salt 
separates in small imperfect crystals having the form of long tables. 
On analysis they gave numbers corresponding with the formule 
4HgC.N.S. + (NH;). + 2H.0, but as some loss of ammonia occurs, 
and from the nature of the body, the true constitution of this compound 
appears to be 4{Hg.(NH;)2.(CNS).} + 2H.,O. 

Mercurie Oxysulphocyanate——This compound is formed by the action 
of water on the preceding, and consists of a lemon-yellow powder, 
which gives on analysis numbers corresponding with the empirical 
formula Hg,C,N,8,0;, and its constitutional structure is considered 
by Fleischer to be O..Hg.O.HgCNS),. It thus bears a close relation 
to the body which Claus obtained (Jowr. fiir prakt. Chem., 1838, xv, 
401) by the action of ammonia on the sulphocyanate of mercury and 
potassium, whose constitution appears to be Hg(O.Hg.CNS).. 

Mercury and Ammonium Sulphocyanate, Hg(CNS)2.NH,(CNS).— 
This double salt is formed by the action of mercuric oxide on ammon- 
ium cyanide, and separates out by long standing in fine glittering 
crystals belonging to the monoclinic system. They are easily and 
completely soluble in water. 

Silver and Ammonium Sulphocyanate, AgCNS.NH,CNS.—Formed 
by acting with silver oxide in excess on ammonium sulphocyanate ; 
after removing the unaltered silver oxide, the double salt separates out 
on standing in a mass of snow-white glittering crystals consisting of 
long needles. 

Zincammonium Sulphocyanate, Zn(NH;.CNS),., is obtained by the 
action of zinc oxide on ammonium sulphocyanate. 

Similar compounds are obtained from cadmium and magnesium 
oxides. 


E. N. 
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Action of Iodine on Sulphocarbamide (Sulphurea). By 

A. Letnit (Deut. Chem. Ges. Ber., viii, 767). 

THE action of iodine on an alcoholic solution of sulphurea produces 

the hydriodide, not of guanidine, but of ethyl-guanidine, 

CN;H,(C.H;)HI. 

This compound is easily soluble in water, and crystallises therefrom 

in small needles, which melt and decompose at 149°. The sulphate, 

2CN;H,(C.H;)H.SO, + 1$H,0, is also soluble in water, slightly in 

alcohol, melts and decomposes at 169°. The reaction between iodine 

and sulphurea is as follows: 


8CSN.H, + 2S + 2C.H,(HO) = 2CN;H,(C.H;)HS + C8, + 
S + 2H.0.* 


When an alcoholic solution of iodine acts on ammonium sulphocyanate, 
pseudosulphocyanogen C;N;HS8; is formed. 
E. W. P. 


Compounds of Sulphocarbamide with Salts. By R. Maty 
(Deut. Chem. Ges. Ber., ix, 172). 


THE following compounds have been prepared in the author’s labora- 
tory. They are all (except the last) obtained by mixing solutions of 
sulphocarbamide and the respective salts :— 

Sulphocarbamide and Zine Chloride, 2(CSN.H,).ZnCl,.—Large 
colourless shining prisms, moderately soluble in warm water. Hydrogen 
sulphide throws down zinc sulphide from the solution. The compound 
is violently oxidised by nitric acid. 

Sulphocarbamide and Stannous Chloride, 2(CSN.H,).SnCh,. 

Sulphocarbamide and Mercurie Chloride, 2(¢CSN,Hy) HgCh.—Snow- 
white crystalline precipitate, so sparingly soluble in cold water that a 
solution containing only ‘1 per cent. of sulphocarbamide deposits this 
compound on addition of mercuric chloride. It is insoluble in solution 
of sodium chloride, and in hydrochloric acid and alcohol. 

Sulphocarbamide and Cadmium Sulphate, 2(CSN.2H,).CdSO..— White, 
short, thick prisms, and sometimes colourless crystals $ths of an inch 
long, moderately soluble in water. 

Sulphocarbamide and Mercurie Iodide, CSN,Hy.HgI,.—A warm solu- 
tion of sulphocarbamide dissolves mercuric iodide freely, and on cooling 
deposits this compound in yellow shining needles, which are insoluble 
in water and acids, but easily soluble in alcohol. 

J. R. 


On Fatty Hydrazin-compounds. 
By Emit Fiscuer (Deut. Chem. Ges. Ber., ix, 111—116). 


In a previous paper the author described some hydrazins of the fatty 
series containing two substituted radicles. He has now succeeded in 


* So in the original. It should doubtless be : 
a a + 21 + 2C,H,(HO) = 2CN;H,(C,H;)HI + CS, + S + 2H,0. 
—Ep. 
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obtaining a fatty hydrazin containing only one radicle, by the follow- 
ing process : 

Diethylearbamide is subjected to the action of nitrous acid, either 
by adding potassium nitrite to a neutral or acid solution of the nitrate 
or hydrochloride, or preferably by passing excess of nitrous acid into 
an ethereal solution of the carbamide. The product is a yellow oil, 
which at low temperatures deposits fine transparent tables melting at 
about 5°. This body, previously obtained by v. Zotta, whose analytical 
results are confirmed by the author, is represented by the empirical 
formula, C;H,,N;02. It is indifferent towards acids and alkalis, decom- 
poses slowly in the cold, evolving oxides of nitrogen, and exhibits the 
reaction of the nitroso-compounds with phenol and sulphuric acid. Its 
formation is represented by the equation— 


C.H;,NH C.H;N—NO 


| 
CO + HNO, =H,0+ CO 


| | 
C,H,.NH C;H,NH 


in which the rational formula of the body differs from that proposed 
by v. Zotta. 

The body thus obtained (diethylnitrosocarbamide) is converted into 
the corresponding hydrazin by reducing it, in alcoholic solution, with 
zinc-dust and acetic acid. Diethylhydrazincarbamide is a colourless 
syrup, soluble in water, alcohol, and ether, and is not affected by 
boiling with water, but decomposes at higher temperatures. When 
warmed with alkalis, it is resolved into carbon dioxide, ethylamine, 
and ethylhydrazin, the last body being partly destroyed in the reaction. 
The same decomposition is effected more exactly, however, by heating 
it with strong hydrochloric acid. 


C,H;N—NH, 
CO + H,O0 + 3HCl = CO, + C.H;.NH;.HCl + 


| 
C,H,NH C,H,.NH—NH,(HC1);. 


The last product crystallises in needles, which give off a part of 
their hydrochloric acid when warmed, leaving a syrupy salt (probably 
the neutral hydrochloride) closely resembling the salts of dimethyl- 
and diethyl-hydrazin. The free base volatilises without decomposi- 
tion, dissolves easily in water and alcohol, smells strongly ammoniacal 
and exhibits the same reactions as phenylhydrazin. 


J. R. 


Glyoxaline and Glyoxal. By N. Lusawin 
(Deut. Chem. Ges. Ber., viii, 768). 


Havine made analyses of the oxalates, and of the free substance, the 
author doubts Debus’s formula for glyoxaline, (C;H,N,). The forma- 
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tion of this base by the action of ammonia on glyoxal is accompanied 
by the production of formic acid. In preparing glyoxaline by Debus’s 
method, it is advisable to replace the alcohol by a 50 per cent. solution 
of aldehyde. The product left after evaporation consists principally 
of glyoxal. 

E. W. P. 


Action of Bleaching Powder on Amines. By J. TscHERNIAK 
(Deut. Chem. Ges. Ber., ix, 143—150). 


THE crude product of the action of bleaching powder on ethylamine 
hydrochloride in excess appears to be a mixture of ethylamine hypo- 
chlorite and dichlorethylamine, with a little chloroform and perhaps 
other substances. 

Preparation of Dichlorethylamine, C,H;Cl,N.—Ethylamine hydro- 
chloride (100 grams) is added in portions of 25 grams to 250 grams of 
bleaching powder made into a thick cream with water, and the mixture 
is distilled so long as oily drops pass over. The product is again 
distilled with the same quantity of bleaching powder. The distillate 
is washed with water and shaken with an equal volume of dilute sul- 
phuric acid (1 to 1), and the clear oily liquid which separates is 
washed with weak soda and with water, and dried over calcium 
chloride. By fractional distillation of this oily liquid a large quantity 
of pure dichlorethylamine, boiling at 88°—89°, is obtained. The pure 
substance is a clear, golden-yellow, highly refractive oil of extremely 
penetrating odour. Its sp. gr. is 1°2300 at 15°, and 1:2397 at 5°, 
water at the same temperatures being 1. At — 30° it contracts con- 
siderably without solidifying. It may be kept indefinitely without 
alteration. 

Action of Zinc-ethyl on Dichlorethylamine.—The pure substances 
react together with explosive violence. When the action is moderated 
by diluting both substances with ether and mixing them very gradually, 
the product is a mixture of ethylamine and triethylamine. The 
latter body was isolated by the author by means of platinum tetra- 
chloride in alcoholic solution. 

Since dichlorethylamine, by exchanging two atoms of chlorine for 
ethyl, yields triethylamine, it is evident that the chlorine contained in 
it must be combined directly with nitrogen, and the formation of 
triethylamine must be represented thus :— 


C.H; CH C.H; 
NCL + Znq'y. = NC.H, + ZnCl. 
Cl — C.H; 


The formation of ethylamine in the foregoing reaction is explained 
by the peculiar position of the chlorine-atoms in dichlorethylamine, in 
virtue of which they possess a substituting capacity analogous to that 
of free chlorine. Dichlorethylamine, in contact with many organic 
substances, such as acetic acid, ether, &c., exchanges chlorine for 
hydrogen with the greatest ease, regenerating ethylamine. 


J. R. 
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A New Method of Preparing Diphenyl. By A. Curisromanos 
(Gazzetta chimica italiana, v, 402—404). 


THE action of sodium on bromobenzene at the ordinary temperature 
is very slow, but if the metal be made the positive pole of a couple of 
Bunsen’s elements, the action is very rapid, crystals of sodium bromide 
and of diphenyl being quickly formed. In a similar manner, although 
the bromobenzene is not attacked by zinc at 154°, if it is made the 
positive pole of a pile, it is quickly covered with crystals of dipheny]l, 
which merely require to be washed with water and purified by crystal- 
lisation from alcohol. By acting on dinitrodiphenyl with a mixture of 
sulphuric acid and fuming nitric acid, the author has obtained a tri- 
nitro derivative, C,.H,(NO,.)3, which is converted into triamidodipheny] 
C,,.H,;(NH,2);3, by the action of nascent hydrogen. The author has also 
applied his method to the decomposition of acetyl chloride with 
sodium; the examination is as yet incomplete, but in one experiment 
a very volatile colourless mobile liquid was obtained, which in contact 
with water, gave aldehyde and acetic acid, with simultaneous evolution 
of hydrogen. 
C. E. G. 


Oxidation of Ditolyl. By O. DorsBner 
(Deut. Chem. Ges. Ber., ix, 271—273). 


Wuen solid ditolyl melting at 121° is oxidised, it yields the same 
diphenylearbonic acid that has been obtained synthetically from 
diphenyl. 

C. S$. 


Action of Hydriodic Acid on Toluene. 
By F. Wrepen (Deut. Chem. Ges. Ber., viii, 769). 


On treating toluene with hydriodic acid, a saturated hydrocarbon is 
not obtained as Berthelot thought, but in its place C;Hy, boiling at 
94°—100°, and having a specific gravity of 0°772 at 0°. If camphoric 
acid be reduced by the same method, an unsaturated compound is also 
produced, viz., hexhydroisoxylene, CsHi.. 

The author does not consider the changes of aromatic into saturated 
hydrocarbons possible. 


K. W. P. 


Solubility of Naphthalene in Water. By S. Lupron 
(Chem. News, xxxiii, 90). 


GarpEN states that naphthalene is insoluble in cold, and but slightly 
soluble in boiling water. It is found, however, that like camphor, it 
moves spontaneously when put on water. 

Platteau’s theory stating that these movements are due to the high 
surface tension of a solution of the moving solid, would therefore 
have to be laid aside if Garden’s account be quite correct. Re-sub- 
limed naphthalene was boiled for some time with distilled water, and 
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the solution after cooling was filtered through Swedish paper. On 
evaporating a portion of the solution on a water-bath, no residue was 
left, since naphthalene is very volatile in steam, and this may explain 
Garden’s statement. Another portion of the solution was heated in a 
glass bulb, and the boiling-point taken by a thermometer immersed in 
the liquid. It was found to be 103°, and not to change on the intro- 
duction of a small piece of clean platinum wire, while freshly-boiled 
distilled water, boiled under the same condition, showed 102°4°, and 
after throwing in the clean platinum wire, 102°1°. Another solution 
made with ordinary filtered water gave a boiling-point of 103°2° with 
or without the platinum, while the water alone boiled at 101°4°, or 
with the wire at 101°3°. This seems to show that sufficient naphtha- 
lene remains in solution to alter the boiling-point at least half a degree 
and that Garden’s statement cannot be taken as quite correct: hence 
no doubt is thrown on Platteau’s theory. 
D. B. 


Action of Chlorine on Nitronaphthalene. By A. ArrersBerG 
(Deut. Chem. Ges. Ber., ix, 316—318). 


Fusep nitronaphthalene absorbs chlorine without evolution of hydro- 
chloric acid. If equal numbers of molecules have acted on each other, 
a thick oil is obtained, which is decomposed by heating, hydrochloric 
acid and red fumes being given off, and a mixture of several chloro- 
and nitrochloronaphthalenes being left behind. Of these the following 
were isolated. 

8-Monochloronaphthalene, a liquid boiling at 254°—255°, and having 
the spec. grav. 1°2078. Fuming nitric converts it into a dinitro- 
compound, which is sparingly soluble in alcohol, and melts at 180°. 

A new dichloronaphthalene, boiling at about 289° and crystallising 
from alcohol in scales melting at 107°. 

A trichloronaphthalene, which boils at about 300°, and crystallises in 
brittle prisms melting at 103°. 

Above 300° yellow bodies distil, probably a mixture of nitrochloro- 
naphthalene with a trichloronaphthalene, which could not be obtained 
pure, and a tetrachloronaphthalene, which is sparingly soluble in alcohol 
and forms needles melting at 194°. 


C. S. 


Phenyl-Butyls and Phenyl-Naphthalene. By B. Rapziszewsk1 
(Deut. Chem. Ges. Ber., ix, 260—262). 


a-Phenylisobutyl, CsH;CH,.CH(CHs)2, boils at 167°5° and not at 160°, 
as Riess has stated. 


8-Phenylisobutyl, C.H;.CH { oat is produced by the action of zine 


ethide on an ethereal solution of phenylbromethyl; it has a very 
peculiar smell and boils at 170°—172°. 

Normal phenyl-butyl was obtained by acting with sodium on a 
mixture of propyl bromide and benzyl bromide or chloride. It has a 
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very agreeable smell and boils at 180°. On treating the boiling hydro- 
carbon with bromine and distilling the product, hydrobromic acid is 
given off, and apparently two new hydrocarbons are formed, one 
which is polymerised, while the other is a phenylbutene boiling at 186° 
and yielding with bromine the compound C,oH,.Br., which crystallises 
in white needles melting at 70°—71°. This phenylbutene seems to be 
not identical with Aronheim’s, although its dibromide yields when 
heated with quicklime naphthalene. 
C. S. 


Derivatives of «- and 8-Dibenzoylbenzene. By J. WEHNEN 
(Deut. Chem. Ges. Ber., ix, 309—312). 


TueEsE ketones were obtained by Zincke on oxidising the two dibenzyl- 
benzenes with chromic acid; the a-compound is also readily obtained 
by using nitric acid. By the action of sodium amalgam and alcohol 
it is converted into dibenzhydrylbenzene, C;H;.CH(OH).C,;H;.CH(OH). 
C.H;, crystallising from alcohol in glistening needles which melt at 
171°, and dissolving readily in ether, chloroform, and benzene. Chromic 
acid converts it again into the ketone. On heating it with acetic 
anhydride to 150°, it is converted into the monacetate, while at 160° 
the diacetate is formed. CHy to O forms warty masses melt- 
2443 
ing at 94°—97°, and C,H,,(OC,H;O). is a similar body, melting at 
185°—186°. 

The 6-hydrocarbon yields but a small quantity of the ketone, and is 
scarcely attacked by nitric acid. Nascent hydrogen converts it into 
products which could not be obiained in a pure state. 

C. S. 


On Monethyl- and Diethyl-Pyrogallol. 
By Ruvotew Benepikt (Deut. Chem. Ges. Ber., ix, 125). 


THESE bodies are formed by heating in the water-bath a mixture of 
pyrogallic acid, potash, and potassium ethylsulphate with absolute 
alcohol, acidifying with dilute sulphuric acid, and agitating the milky 
liquid thus formed with ether, which leaves on evaporation a brown 
thick oil. This product is washed and distilled. After a time it 
deposits crystals of the monethyl-compound, which are separated and 
recrystallised from spirit and from hot water, and then have the com- 
position represented by the formula O,H;(OH).(OC,H;). Monethyl- 
pyrogallol deliquesces in alcohol and ether. It crystallises from weak 
spirit in hard granules, and from water in delicate needles melting at 
95°. It volatilises with water-vapour. 

The fluid portion of the above distillate consists of diethyl-pyro- 
gallol. It is a colourless liquid, boiling at 262°, and giving on analysis 
numbers agreeing with the formula C,H;(OH)(OC.H;).. It remains 
fluid at — 10°. 

The same products are formed by similar treatment of tannin. 

J. R. 
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Helenin and Inula-camphor. 
By J. Kauunn (Deut. Chem. Ges. Ber., ix, 154—157). 


A previous paper by the author on this subject appeared in abstract 
in this Journal (1874, 352). Further research has shown that when 
elecampane root is exhausted with alcohol, and the extract is precipi- 
tated with water, the crystals thereby obtained contain, besides 
helenin, two other bodies. One of these has not yet been obtained 
pure, but it is without doubt isomeric with laurel-camphor. This the 
author calls inwlol. The other, which exists in much larger quantity, 
is the anhydride of an acid termed inulic acid. 

Inulol.—Elecampane root yields by distillation with steam a white 
crystalline mass, which is a mixture of inulol and inulic acid. On 
pressing the mass between blotting-paper, the inulol is absorbed, and 
may afterwards be obtained tolerably pure by distilling the paper with 
steam. Inulol is a slightly yellow liquid, of aromatic taste and pep- 
permint-like odour, boiling at 200°. Its composition agrees with the 
formula C,,H,,O0. When distilled with phosphorus pentasulphide, it 
yields a hydrocarbon, CyH,, which boils at 175°, and is converted 
into terephthalic acid by oxidation with chromic acid. 

Inulic Anhydride-—When the crystals obtained by distilling elecam- 
pane root are recrystallised from alcohol, inulic anhydride is obtained 
in colourless prismatic needles of faint smell and taste, melting at 66°. 
It dissolves sparingly in water, freely in alcohol, ether, &c., boils at 
275° with partial decomposition, and sublimes when gently heated. 
Analysis leads to the formula C,;H2 02. 

Inulic acid, obtained by heating inulic anhydride with weak potash, 
and decomposing the salt thus formed with hydrochloric acid, is 
sparingly soluble in water, but dissolves easily in alcohol, and crystal- 
lises therefrom in delicate needles melting at 90°—91°. When melted 
it gives off water, and is converted into the anhydride. The numbers 
found by analysis agree with the formula C,;H..O;. The acid is 
diatomic and monobasic. The potassium salt is freely soluble in water 
and alcohol, and is obtained with difficulty in small needles. It is 
decomposed by carbon dioxide, with separation of inulic anhydride. 
The ammonium salt, formed by dissolving the acid in aqueous am- 
monia, decomposes on evaporating the solution, ieaving the pure acid. 
The silver salt, C,;H,,AgO;, crystallises in small brilliant scales. The 
barium salt is moderately soluble in water, and separates in warty 
masses on evaporation. 

A solution of inulic acid in absolute alcohol, into which dry hydro- 
chloric acid gas is passed, yields large, colourless, rhombic tables, 
which melt at 140°, decomposing, and giving off hydrochloric acid. 
This substance forms salts, which however decompose easily, yield- 
ing chlorides. Its formula is C,;H.,O.Cl. By the action of excess 
of potash upon it, a new acid, di-inulic acid, is formed. This acid— 
a white amorphous powder—forms two series of salts, of which only 
one (the neutral) has yet been obtained pure. The potassium salt 
crystallises in delicate pearly laminz, moderately soluble in water: its 
solution is decomposed by much water. The silver salt, CopHyO;Ags, 
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obtained by precipitating silver nitrate, is a white flocculent precipi- 
tate, slightly soluble in water. 

Inulamide, C\yHo(OH)CO,NH:, obtained by passing ammonia into 
an alcoholic solution of inulic anhydride, forms small feathery crys- 
tals, feebly basic, and sparingly soluble in alcohol. It melts at about 
210°, undergoing decomposition. It is decomposed by potash, the 
products being ammonia and potassium inulate. Inulamide forms with 
hydrochloric acid the compound 2(C,;H,,NO,) + HCl, which gives 
with platinum chloride a double salt insoluble in water and very 
sparingly soluble in alcohol. so 


Reduction of Dinitrophenol. 
By V. Hemitian (Deut. Chem. Ges. Ber., viii, 768). 


THE substance which Gauhe obtained by treating «-dinitrophenol 
(m. p. 113°) with hydriodic acid, was considered by him to be a salt 
of diamidobenzene. Hemilian, however, shows that it is a salt of 
a-diamidophenol. The hydrochloride, hydriodide, and sulphate of this 
diamidophenol crystallise well, but their aqueous solutions soon turn 
brown; with alkalis they change to a dark blue, a brown precipitate 


being thrown down. The diamidophenol has not been isolated. 
E. W. P. 


On the Quinones. By R. Firriec and W. LIEPERMANN 
(Liebig’s Annalen, clxxx, 23—45). 


Firtie has shown that anthraquinone is a ketone-like body, which con- 
tains the group CO twice, and he extends this view to phenanthrene 
quinone, in opposition to Greebe’s hypothesis. The formation of 
compounds of phenanthrene-quinone with the acid sulphites of the 
alkalis, and its easy decomposition with reproduction of quinone, are 
also evidence in favour of the ketone-like nature of this body. The 
analogy between phenanthrene-quinone, naphtho-quinone, and the 
quinones of the benzene series of hydrocarbons is so very strong, that 
it is difficult to suppose that they belong to differently constituted 
groups of bodies. The latest researchés have shown that hydro- 
quinone, and consequently also quinone, belongs to the terephthalic 
acid or para series, and this seems to be the case with the quinones 
homologous with benzene-quinone. The fact observed by Southworth 
(Annalen, clxviii, 267) that of the three isomeric cresols the para- 
compound alone resists conversion into a quinone, may be explained as 
follows :—The para-position in a compound is possible only once, and 
the place where the second oxygen-atom must go in the formation of a 
quinone is already occupied in paracresol by the group CH;. The 
investigaticns of Stenhouse, Liebermann, and Dittler on the action of 
chlorine and bromine on resorcin appear to indicate that even in the 
benzene series quinone-like bodies may exist with the oxygen-atom in 
different positions, while in other hydrocarbons, and especially in 
phenanthrene, we are compelled to suppose that the two oxygen-atoms 
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are united in the quinone to two neighbouring and directly linked 
carbon atoms. 

To throw light on the above questions, the authors treated diamido- 
mesitylene with oxidising agents, and obtained a body which they 

(Cs): 
term o«yisovylene-quinone, CsH,0; = CHC 0; . 
OH 

Ferric chloride and chromic acid were found to be the best agents 
for oxidising the solution of diamidomesitylene, and it is essential that 
they should be added in small quantities at a time, and that the 
quinone formed should be removed between the successive additions. 

Oxyisoxylene-quinone crystallises from water or ether in beautiful 
orange-red needles, which dissolve easily in hot water, but not so 
readily in cold water. They dissolve in alcohol and ether in all pro- 
portions. The solutions are yellow in the dilute state, red when con- 
centrated. This quinone has a peculiar penetrating smell, resembling 
that of benzene quinone. It melts at 103°, but is volatile at a lower 
temperature, and sublimes in fine, deep golden-yellow, very brilliant, 
long needles. It volatilises with extraordinary facility with aqueous 
vapour. The behaviour of this quinone to basic bodies is very charac- 
teristic, since its aquevus solution is instantly coloured reddish-violet 
by any body with an alkaline reaction. If a dilute aqueous solution 
of the quinone is shaken up with ether, the ether withdraws it from 
the water, and if a drop of ammonia, soda, &c., or of calcium 
hydrate, sodium phosphate, &c., is added, the quinone is withdrawn 
from the ether, and the aqueous solution is coloured intensely reddish- 
violet. Ifa drop of any dilute acid is added, the ether instantly takes 
up the quinone, and the solution becomes colourless, and this may be 
repeated any number of times. Insoluble carbonates produce the same 
reaction. If a solution containing the ;;5, part of quinone is shaken 
up with the most dilute solution of calcium carbonate, the colour pro- 
duced is so deep that the liquid is opaque in an ordinary test-tube. 
Hence this body may be made a valuable reagent for testing water, as 
well as an indicator in alkalimetry. 

Potassium salt of oxyisoxylene-quinone, CsH,(OK)O,. Prepared by 
adding a solution of potassium hydrate in alcohol to one of the quinone 
in alcohol, both solutions having been previously mixed with ether. 
The salt separates as a black and bulky precipitate, consisting of small 
needles. It is very easily soluble in water, moderately soluble in abso- 
lute alcohol, but perfectly insoluble in ether. Both the aqueous and 
the alcoholic solutions are of an intense purple-red. A milligram of 
the salt colours a litre of water strongly red. The solution may be 
warmed if the salt is pure without any change, but if the slightest 
trace of potash is present, the red gives way to a dirty brown colour. 

Barium Salt. Crystallises from its alcoholic solution in small dark 
needles. It is very soluble in water, more difficultly so in alcohol, and 
not at all in ether. The aqueous solution, like an alkaline solution of 
alizarin, is deep red by transmitted, violet by reflected light. In the 
behaviour of its aqueous solution it resembles the potassium salt. 

Nearly all the other salts of the quinone appear to be soluble in 
water. A moderately concentrated solution of the pure potassium 
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salt gives no precipitate with the ordinary metallic salts, or with 
copper sulphate or silver nitrate, but lead acetate produces a reddish- 
brown precipitate. If characters are described on paper with a 
moderately strong solution of the potassium or barium salt, and the 
stopper of a hydrochloric acid bottle is held over them for a few 
seconds, they disappear, but are made visible again by holding the 
paper over solution of ammonia. These salts, however, do not dye 
silk. A description is given of the optical characters of the solutions. 

Acetyl chloride forms with the quinone a body which appears to be 
the acetic ether of the chlorinated hydroquinone, CsH,Cl(O—C,H;0)),. 

Trioxyisoxylene, (oxyisoxylene hydroquinone), CsHiO; = CH GHD "> 

3 
formed by reduction of the quinone by sulphurons acid, crystallises 
from water in large, perfectly transparent, well formed, tabular crys- 
tals, which probably belong to the monoclinic system. In the pure 
state they are colourless. They are stable in air, but when heated to 
80° give up the molecule of water of crystallisation which they con- 
tain. The hydrous compound melts in capillary tubes at 88° to 98°. 
The melting point of the anhydrous compound is between 121° and 
122°. It dissolves more easily in hot water than in cold. The aqueous 
solution colours the skin reddish-brown, and the spots are difficult to 
remove. On spontaneous evaporation over sulphuric acid or in air 
the solution passes to a great extent into the dark hydroquinone. At 
100° it volatilises in considerable quantity into the quinone. Tri- 
oxyisoxylene passes easily by oxidation into the oxyquinone. Lead 
acetate produces in its aqueous solut'on a bulky, flocculent, reddish- 
white precipitate, easily soluble in dilute acetic acid. 

Acetic Ether of Trioxyisoxylene.—Excess of acetyl chloride gradually 
dissolves trioxyisoxylene, and when the solution is brought into cold 
water, the acetic ether separates as a white crystalline mass. Its 
formula is CyH,O, = CH 25,0), 

This ether crystallises from alcohol in large, brilliant, colourless 
prisms, which are insoluble in water, but very soluble in hot alcohol 
and also in acetic acid. It melts at 99°, and may be sublimed without 
undergoing decomposition. By the action of zinc, trioxyisoxylene is 
reduced to isoxylene. If we recall the process by which from diamido- 
mesitylene, the oxyquinone of isoxylene, arises, 


3 CH, 

CH; CH; 
C,H CH; C,H O 
NH, O 


NH, OH 
it can only be explained by the great tendency of the diamido-compound 
to form quinones, and the necessity of the oxygen atom entering into 
some other than the meta position. The elimination of the two amido- 
groups is not sufficient, and the oxygen-atom therefore finds its place 
by displacing a methyl group. Mesitylene is just as unfitted for the 
formation of quinones as paracresol, but while in the latter compound 
the oxygen cannot displace the one methyl-group pr:: nt, a direct 
elimination takes place in the case of mesitylene. IT! xps this is a 


ORGANIC CHEMISTRY. 921 


new example of the oft-noted fact that the greater the number of 
similar atoms which enter into benzene, the less is the stability of 
their combination. The reaction may be explained also by supposing 
that the two amido-groups in the meta position, as in the paradiamido- 
benzene are eliminated by the two oxygen atoms of the quinone, while 
simultaneously one methyl group is replaced by hydroxyl; but this 
view the authors consider to be improbable. 
G. F. A. 


An Ether of Resorcin. By L. Bartu 
(Deut. Chem. Ges. Ber., ix, 308). 


THE compound which is formed by heating resorcin with hydrochloric 
acid under pressure is also obtained, but less pure, by heating resorcin 
with sodium and carbon dioxide or sodium alone. It is a scarlet 
powder, which, when rubbed, assumes a beetle-green lustre, consists 
of C;,HO3, and appears therefore to be an ether of resorcin. When 
heated with zinc-dust, it yields some benzene and a small quantity of 
diphenyl. C. S. 


Oxidation-products of Terpin. By Cari HempeL 
(Liebig’s Annalen, clxxx, 71—87). 


In order to decide whether the toluic and terephthalic acids obtainable 
by the oxidation of oil of turpentine are formed from that body or from 
cymene, also present in small quantity, terpin hydrate was prepared 
according to the processes of Deville and Wiggers: 8 parts of oil, 2 of 
nitric acid of sp. gr. 1:25 to 1:3, and 2 of alcohol were found to give 
the best yield, the same result being obtained whether 2, 3, 4, 5, or 6 
parts of alcohol were used, but a noticeably less quantity being formed 
when only 1 part was used (Deville employed 1 part, Wiggers 6). 
Shallow basins being employed, the crystallisation of the terpin com- 
menced in three days or less, and was complete in two days more ; the 
drained crystals were dried on filter-paper and recrystallised from 
alcohol. On warming with dilute nitric acid (1 vol. acid of sp. gr. 
1-4 and 3 of water) a vigorous reaction ensued; on dilution of the 
product with water and distillation, toluic acid melting at 177° passed 
over, and terephthalic acid was left in the retort; the filtrate from this 
deposited on standing crystals of terebic acid, melting at 174°; only 
minute quantities of oxalic acid were formed. It hence results that 
the toluic and terephthalic acids formed from turpentine oil by oxida- 
tion are not necessarily formed from pre-existing cymene or other 
impurities. 

On boiling terpin with excess of potassium dichromate and sul- 
phuric acid, acetic acid is produced; by diminishing the amount of 
chromic acid, a new acid, terpenylic acid, is formed, the best yield 
being obtained when 4 parts of crystallised terpin, 35 of potassium 
dichromate, 50 of concentrated sulphuric acid, and 3 times its bulk 
of water are heated together in a flask with cohobatory arrangement ; 
& vigorous reaction ensues, which proceeds without application of heat 
when it is once started; when this slackens the whole is warmed until 

VOL. XXIX. 3 Q 


922 ABSTRACTS OF CHEMICAL PAPERS. 


the liquid exhibits a pure green tint, this being best performed in an 
evaporating basin, so that unoxidised terpin, terpinol, and part of the 
acetic acid produced are removed by evaporation. The liquid is then 
agitated with ether and the ethereal extract distilled ; the residue thus 
left is a thick fluid containing acetic acid: this latter is removed by 
repeatedly adding water and evaporating on the water-bath; finally, 
the syrupy glycerin-like residue is diluted with a little water and 
allowed to stand in the air (not over sulphuric acid) ; after a few days 
crystals begin to form, especially if a crystal of terpenylic acid be 
added, and soon the mass becomes solid; the crystals thus obtained 
are recrystallised from a small bulk of water, and have then the 
composition C;H,,0,.H,O, the water of crystallisation being readily 
lost over sulphuric acid. Terpenylic acid when anhydrous melts at 
90° and begins to sublime at 130°—140°, but is decomposed at higher 
temperatures. The acid is monobasic, its silver salt, CsH,AgO,, being 
obtained, as a white crystalline mass readily soluble in hot water, by 
boiling the acid with freshly precipitated silver oxide and allowing 
the filtered liquid to cool. The barium and calcium salts are very 
soluble in water and are amorphous: the copper salt crystallises in 
greenish monoclinic forms and is very efflorescent. 

Terpenylic acid is also obtained when 1 part of oil of turpentine 
is oxidised by a mixture of 10 of potassium dichromate and 15 of con- 
centrated acid together with 3 times its bulk of water, the yield being 
about the same, viz., 6 to 7 per cent. 

OH 


Oppenheim has shown that terpin is a diacid alcohol, C,H, 4 
34475 


Hs; 
whence it seems not improbable that terpenylic acid may have the com- 
H 


position indicated by C,H i OH: when, however, ethy] terpenyl- 


CH; 

ate is brought into contact with acetyl chloride, no evolution of hydro- 
chloric acid ensues and no acetyl derivative is produced, whence it 
results that it can hardly be a dihydroxylated body. The ethyl salt 
was obtained by acting with ethyl iodide on the silver salt at 100°; it 
distils without change at about 300°, as a colourless thick liquid, which 
becomes a crystalline mass on standing for a few days; after recrystal- 
lisation from alcohol, it melts at 36°—38°. 

The circumstance that terpenylic acid may likewise be obtained from 
oil of turpentine would alsc seem to indicate that its structure is not 
that above represented as @ priori probable; it is homologous with 
terebic acid, C;H,)O,, and like that substance exhibits a tendency to 
the formation of basic barium and calcium salts (diaterebates) ; these 
are obtained when the acid is slightly supersaturated with baryta or 
lime water and the excess removed by carbonic acid; a barium salt 
thus prepared contained 31'17 per cent. of barium, the neutral salt 
requiring 28°39, and a calcium salt similarly formed contained 14°56 
per cent. of calcium instead of 10°47 per cent. Moreover, on distilla- 
tion a portion volatilises unchanged, whilst the greater portion forms 
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an oily acid having the odour of the acrylic series, in this respect 
behaving like terebic acid. 

Personne describes an acid, C,H,)O2, terebentilic acid, as obtained 
by acting on soda-lime at about 400° with the vapour of “ hydrate of 
terebenthene ” (terpin); the author was wholly unable to prepare a 
trace of this body by exposing a U-tube of soda lime heated in a bath 
of molten lead to the vapour of terpin. As Oppenheim found, terpin 
volatilises wholly unchanged when fused with caustic potash. 

C. R. A. W. 


Constitution of Terebic and Pyroterebic Acids. 

By Berrram Motck (Liebig’s Annalen, clxxx, 45—70). 
Wi..1aMs has attributed to pyroterebic acid the formula, CE >CH—CH 
=CH—CO.OH, on account of the action of melting potash thereon. 
In order to gain further information on this point, and on the relations 
of this acid to other bodies, the author prepared a quantity of terebic 
acid, chiefly from American turpentine oil, by oxidising it with dilute 
nitric acid; the yield and general character of the action were found 
to be precisely the same as with German oil. The following process 
was found to give the best results: 8 to 9 parts of nitric acid of sp. 
gr. 1:16—1°18 are heated in a cohobator to nearly 100°, and 1 part of 
turpentine oil gradually run in by a dropping-tube drawn out to a fine 
point ; a small tlame is kept under the vessel to prevent the formation 
of a thick oily layer on the surface, otherwise a turbulent effervescence 
is produced. Oxides of nitrogen and hydrocyanic acid vapours are 
evolved and unaltered oil distils; when the action has nearly ceased, 
the whole is placed in a large vessel and cooled to about 40°, whereby 
the resinous bye-products become nearly solid and easily separable 
from the aqueous liquor; this latter is evaporated to a small bulk, 
whereupon terephthalic acid separates ; an equal volume of water is 
then added to promote this separation, and the filtrate is again evapo- 
rated and left at rest. In about 12 hours a considerable quantity of 
oxalic acid separates in crystals; the mother-liquors are then evapo- 
rated to a honey-like consistence, during which acetic acid and other 
volatile acids are expelled, and the residue is somewhat diluted with 
water and allowed to stand for a week or two, with frequent shaking 
to promote crystallisation; finally, the crystals which have separated 
are recrystallised from water or alcohol. About 2 parts of chemically 
pure terebic acid are obtained from 100 of turpentine, whilst a smaller 
yield is given by the mode of operating adopted by Williams; the 
resinous mass first separated from the crude product yields little 
terebic, but much crude terephthalic acid on further oxidation. These 
two acids are invariably produced together, by oxidising turpentine in 
such a manner as to give rise to either of them; but if the nitric acid 
be of such a strength, or if the mode of operating be such that no 
terephthalic acid is formed, no terebic acid at all is produced. 

Terebic acid crystallises in forms belonging to the monoclinic 
system-— 
a:b:¢ = 08345: 1: 19627 
angle between the axes a, ¢c = 90° 38’. 
3Q2 
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It melts at 174° and begins to volatilise at temperatures not above 
100°; on distillation it breaks up readily and completely into carbon 
dioxide and pyroterebic acid, 72 grams actually yielding 37 of the 
latter acid in the pure state, the calculated quantity being 374 grams; 
if, however, the distillation be not conducted very slowly, some terebic 
acid distils over unchanged. 

Pyroterebic acid is at ordinary temperatures a colourless clear liquid, 
smelling very much like hydrosorbic acid; at — 8° it solidifies, and at 
temperatures above 0° crystallisation is set up by dropping in a frag- 
ment of the solid substance ; the crystals melt between + 5° and + 6°; 
it boils constantly at 207° (quicksilver column wholly in the vapour), 
whilst hydrosorbic acid examined in the same way and with the same 
thermometer boiled at 208°5° ; its sp. gr. at 19° is 1-006, that of hy dro- 
sorbic acid being 0°969, the latter floating on water, the former sinking 
therein. When it is dissolved in carbon disulphide and treated with 
the appropriate quantity of bromine, some little hydrobromic acid is 
disengaged, especially on standing, but combination also ensues, di- 
bromocaproic acid, CsHyBr,O., being obtained in crystals from the 
product of the action on standing after evaporation of carbon disul- 
phide and unaltered bromine. This body melts at 99° unchanged, but 
if warmed with water it forms an oil which dissolves permanently in 
the water on boiling, not separating again on cooling, whilst the 
original acid is insoluble in cold water. The liquid from which the 
dibromocaproic acid separates apparently contains a polymeric modi- 
fication of pyroterebic acid, as it yields on distillation a fluid boiling 
considerably above the boiling point of pyroterebic acid, but yielding 
a considerable amount of that substance on continued distillation. 

Dibromocaproic acid gives rise, on boiling with alcoholic potash, to 
a small quantity of an acid which forms a barium salt containing 37:05 
per cent. of barium, whilst the formula, (C,H,O.).Ba, would require 
38°16. The acid isolated from this salt was white and crystalline, 
and melted at 93°—96°; probably therefore sorbic acid or an isomeride 
was formed; the yield, however, was very small. 

Pyroterebic acid will not unite with hydrobromic acid either at 100° 
or at the ordinary temperature, whereas hydrosorbic acid readily com- 
bines therewith. A minute amount of crystalline terebic acid separated 
from the product of the treatment of pyroterebic acid with hydrobromic 
acid, apparently from imperfect purification; probably this circum- 
stance led Williams to suppose that combination takes place to a 
small extent. 

As pointed out by Williams, pyroterebic acid is not converted into 
caproic acid by sodium amalgam; when, however, it is heated with 
very strong hydriodic acid to 170°—190° in a sealed tube, this change 
takes place, a small quantity of an indifferent oily substance being 
also produced. The caproic acid thus obtained boiled between 
199° and 199°5° (quicksilver column wholly in vapour) or at the 
same temperature as the acid prepared by Lieben and Rossi from 
fermentative amylic alcohol, and did not solidify at — 18°; it formed 
a calcium salt, (C,;H,,O2),Ca,3H,0 ; 100 parts of the solution of this 
salt saturated at 21° contained 5:48 of anhydrous salt. Lieben and 
Rossi found more than double this number, viz., 11°3 parts, but on 
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repeating their experiments with a sample of caproic acid purchased 
from Kahlbaum the value found was only 6°27 per 100 of solution 
saturated at 3° and 5°95 at 6°, whence it is probable that the solution 
examined by Lieben and Rossi was supersaturated. Similarly the 
barium salt was (C,H,,O,).Ba.H,O, and 100 parts of its solution 
saturated at 17°5 contained 19°11 parts of anhydrous salt; at 22° 
18°4 parts. Lieben and Rossi gave 34°65 at 18°5 as the solubility, but 
the salt from the acid prepared by Kahlbaum gave 17°63 at 6° and 
18°97 at 3°5°. From these values the author concludes that the caproic 
acid obtained by hydrogenising pyroterebic acid is identical with that 
from amyl cyanide from the fermentation alcohol, and hence that 
the constitutional formula of pyroterebic acid is, as supposed by 
Williams— 


CH, 
cH—CH=CH—CO.OH. 
CH; 


Hence terebic acid is probably a kind of anhydride of an acid— 


CH 
‘cH-—CH—CH—C0.0H 


CH; Li» § 
OH CO.OH, 


\ 
en the former lactic-like acid being 
O——CO 
the so-called diaterebic acid known only in the form of salts, 7.e., being 
an oxypimelic acid. 

In order to gain further information on this point, silver diaterebate 
was prepared and converted into ethyl diaterebate; this was then 
treated with acetyl chloride, whereby hydrochloric acid was evolved 
and a body formed, apparently acetyldiaterebic acid, but too unstable 
for complete examination, splitting up on standing into terebic 
acid and acetic ether. Phosphorus pentachloride gives no definite 
results with barium diaterebate; and heating to 170° with fuming 
hydriodic acid yields, not pimelic acid as was hoped, but carbonic 
and isocaproic acid; a minute amount of crystalline acid, melting at 
110°—114°, was formed, but in too small quantity for examination. 
Pimelic acid melts at 114°. 

When heated in sealed tubes with water alone terebic acid splits 
into carbon dioxide and pyroterebic acid. 


C. R. A. W. 


Dinitroparatoluic Acid. By A. Brickner 
(Deut. Chem. Ges. Ber., viii, 1678—1680). 


WHEN paratoluic acid is heated with equal volumes of sulphuric and 
nitric acids, only the dinitro-compound is formed. It dissolves freely 
in alcohol and ether, sparingly in cold, more readily in boiling water, 
from which it crystallises in pale yellow plates or needles. It melts at 
157°—-158°, and sublimes in slender needies. It forms explosive salts, 
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which are almost colourless when anhydrous, but have a reddish 
colour if they contain water. (C,H,(NO.).CH;.CO,).Ba + 2H,0O is 
freely soluble in hot water, and forms thin needles. (C;H,(NO,).CHs. 
CO)Ca + 2H,0 crystallises from water in thick prisms. The silver 
salt is an anhydrous white precipitate, crystallising from hot water in 
small needles. CO ,H.(NO,).CHs.CO,K + 2H,O forms needles, and is 
freely soluble in water and alcohol. ee 


Conversion of Para-oxybenzoic Acid into Salicylic Acid. 
By H. Kuprersere (J. pr. Chem. [2], xiii, 103—106). 


NevurTrat sodium para-oxybenzoate, when heated to 220°—260° in a 
current of carbon dioxide, is resolved into basic salt, phenol, and carbon 
dioxide. At 280°—295° the product consists largely of salicylic acid. 
At still higher temperatures the amount of salicylic acid produced is 
much less. The reaction is being more minutely examined. 


J. R. 


Conversion of Ketonic Acids into Hydro-acids by Sodium- 
Amalgam. By F. Rorerine and Tu. Zinckxe (Deut. Chem. 
Ges. Ber., ix, 312—313). 


TuE ketonic acids are converted by nascent hydrogen into oxy-acids. 
To convert the latter into hydro-acids, they are heated with hydriodic 
acid. The following ketonic acids, however, are also transformed into 
hydro-acids by the continued action of sodium-amalgam :— 


ae C,H. . 
Th ‘1. — 1-ben- 
e two np tga acids, CO { C.H,.CO,H? yield benzyl-ben 


zoic acids, C,H, { C.H, Co,H’ 224 benzhydrylisophthalic is converted 
6 ° 2 


C,H; . 


into benzylisophthalic acid, C,H, { C.H,(CO,H) 
etts me did 


C. S. 


A New Condensation-product of Gallic Acid. By J. Osur 
and Gregor FLéeL (Deut. Chem. Ges. Ber., ix, 135—138). 


Tue authors have obtained, by the action of crystallised potassium 

ermanganate on a saturated solution of gallic acid in cold water 
acidified with sulphuric acid, a body agreeing in composition with the 
formula, CyH Os. It is yellow and crystalline, dissolves very 
sparingly in water (which, however, it colours distinctly yellow), and 
is easily soluble in alcohol and ether. It may be heated to 180° with- 
out alteration ; when strongly heated it carbonises, giving a slight sub- 
limate of yellow needles. Dilute sulphuric acid does not affect it on 
boiling, but the strong acid dissolves it, forming a solution from which 
it is thrown down, apparently unaltered, by water. Potash added to 
water in which the substance is suspended dissolves it instantly, with 
fine green colour, changing rapidly to blue, and ultimately to yellow. 
The potassium-compound of the body, formed by adding potassium 
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acetate to its alcoholic solution, is a red-brown, gelatinous precipitate ; 
after washing with alcohol and drying under the air-pump, it dissolves 
in water, forming a yellow solution, which is not affected by agitation 
with air, but on adding a drop of dilute potash solution, the colour 
changes to green, blue, and yellow, as before. 

This substance is regarded by the authors as a condensation-product 
of gallic acid, containing two atoms ol hydroxyl less than two mole- 
cules of gallic acid, and two atoms of hydrogen more than rufigallic 
acid. 


CuHi201 CHO. CH.Os 
Gallic acid (2 mol.). New substance. Ruiigallic acid. 
J. R. 


On the Tannin of Hops. By Cart Ervi 
(Liebig’s Annalen, clxxx, 223—231). 


Hop-congs, when exhausted with 70 per cent. alcohol (after previous 
treatment with ether and absolute alcohol, to remove resin and chloro- 
phyll), yield an extract which, on addition of neutral acetate of lead, 
gives at first a reddish (A), and afterwards a pure yellow precipitate 
(B). 

The precipitate B is due to a tannin, which is obtained pure by 
treating the precipitate with hydrogen sulphide, washing the lead sul- 
phide with water, exhausting with weak spirit, evaporating to dryness, 
and treating the residue with ethyl acetate (whereby a red body, C, is 
left undissolved), which leaves the pure tannin on evaporation. As 
thus obtained, it is a fawn-coloured powder, easily soluble in water 
and weak spirit, insoluble in ether. The aqueous solution precipitates 
albumen, but not gelatin or tartar-emetic; it gives a dirty green precip- 
itate with cupric sulphate, decolorises iodide of starch, turns ferric 
chloride dark-green, and reduces alkaline copper solutions, Alkalis 
colour the solution reddish-brown ; lime and baryta produce brownish- 
yellow precipitates ; lead acetate gives a yellow precipitate, separating 
completely only on adding ammonia. Analysis of the tannin gave 
numbers agreeing with the formula, C,;H2,Ois. 

The lead precipitate A contains a substance to which the author 
applies the term phlobaphene. It was obtained by treating the precipi- 
tate with hydrogen sulphide, and exhausting the washed lead sulphide 
with weak spirit, which leaves it on evaporation as a black-red amor- 
phous mass, triturable to a brownish powder. The phlobaphene thus 
obtained, when not quite free from water, dissolves in spirit and in 
alkalis and ammonia, and is thrown down from the latter solutions by 
acids. It dissolves slightly in dilute mineral acids; when boiled there- 
with the filtrate contains glucose. It reduces alkaline copper solutions, 
and is completely precipitated irom its alcoholic solution by lead 
acetate. When completely freed from water, the phlobaphene is very 
slightly soluble in spirit or in alkalis, and does not yield glucose on 
boiling with dilute acids. The residue C is identical with this body. 
Analysis agrees with the formula, Cs:H40.5. 

The freshly precipitated phlobaphene, when boiled with dilute sul- 
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phuric acid, yields glucose and a new body, which, when fused with 
potash, is further resolved into protocatechuic acid and phloroglucin. 
The phlobaphene appears to be formed from the tannin of hops by 
dehydration, thus :— 


2C25Hy4O043 is H,0 = C5oH 602s. 


In accordance with this view, the decompositions just described may 
be represented by the following equation :— 


C.5H»01;; + 3H,O = C,H,O, + 2C;H,O; + CeH2O0.. 
Tannin. Pyrocatechuic Phloro- Glucose 
acid. glucin. 


Hop-tannin is to be regarded, not as an acid, but as a compound 
ether, closely related to maclurin :— 


OH /OH /OH 
C,H; OH st C;-H;\ OH 
O 
l note c,H,20H 
JO O \ 
ON OH bo bo 
c,H,Z0H c.H,Z0H 
\oH NO6,Hn0s. 
Phloroglucin- Diphloroglucin- Diphloroglucin-glucose- 
pyrocatechuic acid. protocatechuic acid. protocatechuic acid. 
(Maclurin.) (Hop-tannin.) 


J. R. 


On Aromatic Sulpho-Acids. By E. N6.rTine 
(Deut. Chem. Ges. Ber., viii, 819). 


In prosecuting their research, the author describes the conversion of 
chlorobenzenesulphonic chloride, which melts at 51°, into paradichloro- 
benzene (melting point, 53°; boiling point, 172°), by the action of 
phosphoric chloride. The same chlorobenzenesulphonic acid that is 
formed by treating monochlorobenzene with sulphuric acid, may be 
obtained by the action of hydrochloric acid on diazobenzene-sulphonic 
acid. This contradicts Limpricht’s assertion that a fourth bromoben- 
zenesulphonic acid exists. The author also shows that the isobromo- 
benzenesulphonic acid of W6lz and Garrick is different from the above- 
mentioned acid, but identical with Limpricht’s and Berndsen’s acid. 
Together with A. Plawski, the author obtained the same acid on treat- 
ing C,H;SO;Ag with bromine at the ordinary temperature ; and from 
C,H,BrSO,Ag they obtained a new dibromobenzenesulphonic acid by 
the same process. 

From parabromaniline (melting point, 63°) Nélting and Schdller 
prepared an amidobromobenzenesulphonic acid, which on treatment 
with bromine-water, gave the theoretical yield of tribromaniline, melt- 
ing at 119°. 

W. R. 
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Parabromobenzenesulphonic Acid. By C. GosLicu 
(Liebig’s Annalen, clxxx, 93—106). 


THE author has prepared this acid by the following processes :— 
1. Bromobenzene is dissolved in twice its bulk of fuming sulphuric 
acid; the solution, diluted with water, is neutralised with calcium 
hydrate ; the filtrate is evaporated and freed from calcium by precipita- 
tion with sulphuric acid; and the acid is converted into barium salt, 
which, owing to the facility with which it crystallises, is easily purified. 
2. A rapid current of nitrous gas is passed into finely triturated sulph- 
anilic acid suspended in water; the resulting diazo-compound is col- 
lected, pressed, and while still moist, decomposed with hydrobromic 
acid over the water-bath. After completely expelling the hydrobromic 
acid, the residual syrupy acid is neutralised with barium carbonate, 
and the barium salt is purified by crystallisation. 

Bromobenzenesulphonic acid, C;H;.Br.SO;H, forms deliquescent 
needles. The potassium salt forms white tufts of anhydrous needles. 
The ammonium salt crystallises in large anhydrous prisms. It is not 
decomposed by alcoholic ammonia at 180°. The barium and silver 
salts are also anhydrous. The calciwm and lead salts crystallise with 
2 mols. of water. 

Bromobenzenesulphonic chloride, CsHsBr.SO,Cl, formed by the action 
of phosphorus pentachloride on the potassium salt, is deposited from 
ether in long transparent crystals melting at 75°. 

Bromobenzenesulphamide, C;H,Br.SO,N H:, formed by the action of 
the foregoing chloride on ammonia, crystallises from hot water or 
weak spirit in flat needles melting at 160°—161°. 

Nitrobromobenzenesulphonic acid, C;H;Br(NO,)SO3H, is obtained by 
adding finely powdered barium bromobenzene-sulphonate to diluted 
nitric acid (1 to 5), separating the barium nitrate thereby formed, 
and expelling excess of nitric acid by heat. It dissolves very easily in 
water. The potassium salt forms pale-yellow brilliant anhydrous 
lamine. The ammonium salt decomposes at 180°. When heated 
with alcoholic ammonia it yields nitramidobenzenesulphonic acid. The 
bariwm, calcium, and lead salts crystallise in yellow needles containing 
water. 

Nitrobromobenzenesulphonic chloride, C§Hs;Br(NO-,)SO,CIl, crystallises 
from a mixture of ether and benzoline in yellow prisms, melting at 
56°—57°. 

Nitrobromobenzenesulphamide, C,H;Br(NO,)SO.NH2,  crystallises 
from weak spirit in yellow laminew melting at 177°. 

Amidobromobenzenesulphonic acid, CsH;Br(NH,)SO;H, is obtained 
by the action of ammonium sulphide, or, better, of tin and hydro- 
chloric acid, on nitrobromobenzenesulphonic acid. It is a white 
crystalline powder, easily soluble in hot water. When heated to 120° 
with hydriodic acid, it is converted into meta-amidobenzenesulphonic 
acid. 

Amidonitrobenzenesulphonic acid, CsH3(NH,)(NO,)SO3H.--—Obtained 
by heating bromonitrobenzenesulphonic acid to 180° with alcoholic 
ammonia. It is a yellow uncrystallisable solid. Its potassium, ammo- 
nium, barium, and lead salts form yellow crystals. 
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Amidonitrobenzenesulphonic chloride, CeH;(NH.)(NO,)SO,Cl, crystal- 
lises from ether in large pale-yellow rhombic tables melting at 59° 
—60°. 

Amidonitrobenzenesulphamide, C>H;(NH,)(NO,)SO.NH2, separates 
from hot water in pale-yellow needles, melting at 155°—156°. 

Nitrobenzenesulphonic acid, C,H4(NO.)SO;H.—Obtained by treating 
amidonitrobenzenesulphonic acid, suspended in alcohol, with nitrous 
acid, whereby it is converted into the diazo-compound, and decompos- 
ing the latter with absolute alcohol under pressure. The acid is 
identical with Limpricht’s a-nitrobenzenesulphonic acid. It is con- 
verted by the action of ammonium sulphide into meta-amidobenzene- 
sulphonic acid. Its barium salt crystallises in white needles. 

Nitrobenzenesulphonic chloride, C;sH,(NO2)SO,Cl, forms large trans- 
parent prisms, melting at 61°. 

Nitrobenzenesulphamide, CsH,(NO.)SO.NH,.—White needles, melt- 
ing at 160°—161°. 


J. R. 


Parachlorobenzenesulphonic Acid. 
By C. Gosticu (Liebig’s Annalen, clxxx, 106—108). 


Tue diazo-compound of para-amidobenzenesulphonic acid, when heated 
with strong hydrochloric acid, is resolved into free nitrogen and the 
above acid. After expelling hydrochloric acid the syrupy residue is 
diluted with water and neutralised with barium carbonate, and the 
impure barium salt is converted into potassium salt, which by treat- 
ment with phosphorus pentachloride yields the corresponding chloride : 
the latter is converted by ammonia into the amide, which is easily 
purified, and this by heating with hydrochloric acid is transformed 
into chlorobenzenesulphonic acid. The bariwm and lead salts form 
tabular crystals, containing 1 mol. of water. 

Chlorobenzenesulphonic chloride, CsH,Cl.SO,Cl, forms transparent 
flat prisms, melting at 53°. 

Ohlorobenzenesulphamide, C;HyC1.SO,.NH,. White thin lamin, melt- 
ing at 143°—144°. 

The above acid is identical with that obtained by Otto and Brunner 
and by Glutz, by dissolving chlorobenzene in sulphuric acid; whence 
it appears that the acid thus formed, like that obtained by dissolving 
bromobenzene in sulphuric acid, is the para-compound. 


J. R. 


Metachlorobenzenesulphonic Acid. By EH. Kirse.insxy 
(Liebig’s Annalen, clxxx, 108—110). 


Tuts substance is formed by the action of hydrochloric acid on the 
diazo-compound of meta-amidobenzenesulphonic acid. It is prepared 
and purified in precisely the same manner as the corresponding para- 
acid described by Goslich (see above). The pure acid crystallises in 
pearly lamine and tables, which deliquesce in the air and are easily 
soluble in alcohol. Its salts are not decomposed at 200°. The potas- 
sium salt, CsH,C1.SO;K, is very easily soluble in water, and crystallises 
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from alcohol in white shining lamine. The bariwm and calcium salts 
crystallise in rhombic tables, soluble in water and alcohol. The copper 
sult forms long transparent nacreous laminw, soluble in water, 
sparingly in alcohol. The silver salt forms brilliant rhombic tables, 
which blacken in the light and dissolve easily in water. 

Metachlorobenzenesulphonic chloride, C,HyCl.SO,Cl.—An oily body, 
which dissolves easily in ether and does not solidify in a freezing 
mixture. 

Metachlorobenzenesulphamide, C,H,Cl.SO.NH,.—Large transparent 
tables, easily soluble in alcohol, ether, and hot water, and melting at 
148°. 

J. R. 


Constitution of the Three Amidobenzenesulphonic Acids. 
By H. Limpricut (Liebig’s Annalen, clxxx, 88—93). 


8-Bromobenzenesulphonic acid.—The potassium salt of this acid [ob- 
tained either from bromobenzene and sulphuric acid or from 8-amido- 
benzenesulphonic (sulphanilic) acid] when strongly heated with 
dehydrated potassium ferrocyanide, yields a distillate consisting 
mainly of a nitril, CsH,(CN)2, which crystallises from alcohol in white 
needles or prisms melting at 215°. The nitril is converted by boiling 
with alcoholic potash, or more conveniently by heating it to 160° with 
hydrochloric acid, into terephthalic acid. It is thus shown that the 
bromobeuzenesulphonic acid obtained as above, sulphanilic acid, and 
the body described by the author as $-nitrobenzenesulphonic acid, 
belong to the para-series of aromatic compounds. 

a-Bromobenzenesulphonic acid. —When the potassium salt of this 
acid (obtained from a-amidobenzenesulphonic acid) is heated with 
potassium ferrocyanide, the product is a nitril, which is converted by 
heating with hydrochloric acid into isophthalic acid. Hence a-amido- 
benzenesulphonic acid belongs to the meta-series; and there remains 
for y-amidobenzenesulphonic acid (which was not experimented with) 
only the ortho-series. 

The isomeric a-, 8-, and y-amidobenzenesulphonic acids and their 
derivatives are, therefore, respectively meta-, para-, and ortho-com- 
pounds. 

J. R. 


Preparation of Benzenedisulphonic Acid. 
By W. Eau (Deut. Chem. Ges. Ber., viii, 817). 


Tue ordinary method of preparing benzenedisulphonic acid, by acting 
on the monosulphonic acid with fuming sulphuric acid is tedious. 
The following may be advantageously substituted. Benzene vapour 
1s passed into sulphuric acid heated to 240° in a retort furnished with 
a condenser. A violent reaction ensues, and a large part of the 
benzene distils over, together with sulphurous anhydride; the tempera- 
ture should not exceed 250°. The disulphonic acid was converted into 
resorcin; and into the dicyanide, C,H,(CN)., by distillation of the 
potassium salt with potassium ferrocyanide. The dicyanide melted 
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from 205° to 216°, and on conversion into acids, gave a mixture of 
terephthalic and isophthalic acids, the former predominating. 


W. R. 


Constitution of Diphenyl-disulphonic Acid and its Deriva- 
tives. By Oscar DozBner (Deut. Chem. Ges. Ber., ix, 129— 


131). 


Pure diphenol, obtained by fusing potassium diphenyl-disulphonate 
with potash, crystallises from alcohol in shining lamine melting at 
269°—270°, and thus differs from Griess’s diphenol obtained from 
benzidine, which melts at 156°—158°. It is violently attacked by 
oxidising agents, and when heated with zinc-dust is reduced to 
diphenyl. When heated with phosphorus pentachloride it yields a 
white solid distillate, which, after crystallisation from glacial acetic 
acid, has the composition of a dichlorodiphenyl, C;,HsCl,. This body is 
insoluble in water, and nearly insoluble in alcohol, ether, and benzene. 
It sublimes in long shining needles, melting at 179° (dichlorodipheny] 
from benzidine melts at 148°). Its solution in acetic acid, when 
oxidised with chromic acid, yields an acid melting at 201°, and 
having all the properties of Beilstein’s dichlorobenzoic acid. 

This conversion of diphenyl into . ichlorobenzoic acid shows that, 
whilst bromine and the nitro-group, on entering the diphenyl molecule 
combine symmetrically with the benzene nuclei, the grouping of the 
atoms in the disulphonic acid and bodies derived from it is unsymmet- 
rical, as indicated by the following formule :— 

C.H;(SO3H). C.H;(OH), C.H;Cl, C,;H;(COOH), 
C.H; C,H; C,H; C,H; 
J. R. 


Action of Potassium Ferrocyanide on Diazobenzene. 
By Psrer Grizss (Deut. Chem. Ges. Ber., ix, 132—135). 


WHEN aqueous solutions of potassium ferrocyanide and diazobenzene 
nitrate are mixed in the cold, a brisk evolution of nitrogen takes 
place, accompanied by the odour of hydrocyanic acid, and a pale- 
ellow mass is deposited, consisting almost exclusively of a new com- 
pound (C,sH,N2), azobenzene (CjHyN.), and a brown-red oil of 
unknown composition. Separation of these products is effected by 
dissolving the yellow mass, after drying between blotting-paper, in 
boiling alcohol, which deposits the compound C,gH,,N, almost entirely 
on cooling, then evaporating the alcoholic liquid and distilling the 
residue with water, whereupon the azobenzene volatilises with water- 
vapour, leaving the brown oil in the retort. 

The compound, C,sH,,N., forms small yellow tasteless lamine, 
melting at 150°, and volatilising at a higher temperature without 
decomposition. It dissolves freely in hot alcohol and ether, but not 
in water. Acids and alkalis dissolve it, forming solutions from which 
it is thrown down unchanged by water. Tin and hydrochloric acid 
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convert it into a white base. The constitution of the body is pro- 

bably expressed by the formula, 5 Its formation from 
6-45" 

diazobenzene nitrate, in accordance with the author’s view of the con- 

stitution of benzene, may be represented thus :— 


3(C,H,—N—=N) + H, = C,.H,,N. + QN3. 


The azobenzene formed in the above reaction, when crystallised 
from alcohol, melts at 68°. Its formation from diazobenzene is repre- 
sented by the equation— 


2C.HiN,2 + H, = CyHN2 a N2. 


The brown-red oil is thick and viscid in the cold, but becomes 
mobile on warming, and then closely resembles melted azobenzene. 
It is perfectly neutral and tasteless, and dissolves easily in ether and 
alcohol. 

J. R. 


Derivatives of Diamines. By A. LaprEnBuRG 
(Deut. Chem. Ges. Ber., ix, 219—223). 


THE diamines of the meta-series yield, by the action of nitrous acid, 
amidoazo-compounds. Thus common diamidobenzene is converted 
into triamidazobenzene (phenylene-brown) ; an analogous compound 
was obtained by the author from nitroparaorthodiamidotoluene (Deut. 
Chem. Ges. Ber., viii, 1212), and a third is obtained, from paraortho- 
' diamidotoluene, which will be described hereafter. 

The diamines of the ortho-series behave quite differently. When 
parametadiamidotoluene melting at 89° is dissolved in dilute sulphuric 
acid, and to the solution potassium nitrite is added drop by drop in 
the cold, and the liquid then boiled, amidazotoluylene, C,H;Ns, is 
formed, crystallising from hot toluene in large, transparent prisms 
melting at 83° and boiling at 323°. 

It is a most stable body, which is not changed by water at 200° 
or by hydroehloric acid at 160°. With acids it forms crystalline 
salts which are decomposed by water. The constitution of this body 


is probably— 
N 
CH; 
rN CoH | . 


Orthodiamidobenzene melting at 99° yields a similar compound, 
crystallising from a mixture of benzene and toluene in pearly needles 
melting at 98°5°. This amidazophenylene, CsHsN;, is also a very 
stable body. A third body belonging to that group is Hofmann’s 
nitroamidazophenylene, CsH,N,O2. ‘ 

.S. 


pee ee Pe 
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Potassium Cyanide and Organic Haloid-Compounds. 
By A. Craus (Deut. Chem. Ges. Ber., ix, 223—226). 


Wuewn ethyl monochlorocrotonate is heated with alcohol and potassium 
cyanide, and the solution thus obtained is boiled with potash, two 
acids are formed; one of them is tricarballylic acid; and the other 
has the composition, C;H,(CO.H)),. 

C. §. 


Derivatives of Sulpho-urea. By A. Ciaus 
(Deut. Chem. Ges. Ber., ix, 226—228). 


WHEN mercuric chloride is added to a solution of 4 mol. of sulpho-urea, 
no permanent precipitate is produced until 1 mol. of the chloride is 
used. On evaporation, large transparent crystals (CN,H,S),HgCh, 
separate out. If more mercuric chloride be added, a chalky precipi- 
tate consisting of (CN.H,S),HgCl., is formed. If silver oxalate and 
sulpho-urea are boiled with water, silver and silver sulphide separate 
out, and (CN.H,S),C.H,Ag, is found, crystallising from hot water in 
glistening needles. It is a neutral body, decomposing at 60°. When 
sulpho-urea is heated with trichloracetic acid, a reaction takes place, 
and chloroform, hydrosulphide, and carbon dioxide being formed. 
C. 8. 


On the Difficulty of Purifying Aniline. By A. Rosgensrigeut 
(Compt. rend., Ixxxii, 380—382). 


THE difficulty consists in the separation of aniline from pseudotoluidine. 
This impurity may be detected as follows :—3:2 grams of the aniline 
to be tested are dissolved in 100 grams of water at 17°; 10 cubic 
centimeters of chloride of soda, made by adding a cold concentrated 
solution of sodium carbonate to liquid chloride of lime of 7° B., are 
added to 10 cubic centimeters of the aqueous solution of aniline, where- 
upon the fugitive red coloration discovered by Runge will be seen, if 
pseudotoluidine be present ; 10 cubic centimeters of ether are then added 
and the mixture is shaken.. The ether is drawn off and washed with 
water, the washings are again shaken with ether, and the ether is added 
to the former ethereal solution ; the addition of a small quantity of acid 
produces the colour characteristic of pseudotoluidine, if it is present; if 
not, or if much aniline is present, a greenish-brown coloration is seen. 

The liquid is again shaken with a little ether to remove the brown 
colouring matter, and rendered alkaline with potash. It is again 
shaken with ether, and the ethereal layer drawn off and acidified. 
After an hour or two the violet-red coloration due to toludine appears. 

Aniline cannot be purified by recrystallisation of its oxalate; nor 
can pure aniline be prepared from the benzene obtained from benzoic 
acid. Aniline prepared from anthranilic acid by heating it in a vacuum 
also gave the reaction of pseudotoluidine. Aniline prepared from 
benzene ten times recrystallised, and itself transformed into oxalate, 
which was three times crystallised from alcohol, still gave the pseudo- 
toluidine reaction. This aniline was washed with water six times, till 
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only half of it was left, and the remainder, though it did not give 
nearly so decided a coloration, was still impure. Nearly pure aniline 
was finally obtained by soaking blotting-paper in aniline and exposing 
it to sunlight and air for three months. 

W. R. 


Dichloronitraniline. 
By O. Wirt (Deut. Chem. Ges. Ber., viii, 820). 


By chlorinating ordinary chloronitraniline according to the method 
given by him, the author obtained a dichloronitraniline identical with 
one he has described, which crystallises, in matted needles and melts at 
100°. Its constitutional formula is— 


NH; 


NO, ( Cl 
we 
Cl. 


Manufacture of Methylaniline. 
By 8S. Kern (Deut. Chem. Ges. Ber., viii, 771). 


WHEN aniline is methylated by means of wood-spirit and hydrochloric 
wid, dimethylaniline is formed, and even if the reaction be incom- 
plete, although unaltered aniline may be present, yet no monomethyl- 
aniline can be detected. In searching for the methylaniline the 
chloracetyl reaction was employed. The author considers the chloride 
of lime reaction for the detection of aniline perfectly sufficient, with- 
out the additional test by sulphuric acid. 


S.. Ww. 


On the Isomeric Rosanilines. 
By A. RosENTIEHL (Compt. rend., Ixxxii, 415). 


Tue results of experiments undertaken to support the author’s pre- 
viously published statement of the existence of two isomeric modifica- 
tions of rosaniline, show that there are indeed three isomerides. ‘The 
rosanilines corresponding with the following mixtures were prepared, 
and the resulting products, after a comparison of their physical pro- 
perties, were dissociated by treatment with hydriodic acid under 
pressure, and the amounts of the proximate constituents determined. 


Rosanilines. 


Crystallised toluidine, B Toluidine 
“ Aniline. . only. 
a8 Pseudotoluidine, 8 Pseudotoluidine, 
' | Crystallised toluidine. * | Aniline. 


Pseudotoluidine, 
Aniline. 


Crystallised toluidine, 
a Be 
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In addition to the rosanilines themselves the substances left in the 
mother-liquors and also the insoluble products formed at the same 
time as the rosanilines, were treated with hydriodic acid. The results 
being tabulated are as follows :— 


@. B. Ai. Bi. Bz. Bo. 

Mother liquor. Residue. Mother liquor. 
Anilidine 24, 30 32 32 34: 
Toluidine (cryst.) 75 3 trace 0 + 2 
Pseudotoluidine trace 73 70 68 64: 64 


Bo. a Bp. 
Residue. 
50 28 
Toluidine (cryst.).......- 2 38 
Psendotoluidine 34 


The conclusions drawn from these data are— 

1. Each rosaniline regenerates the three bodies, but in such propor- 
tion as to leave no doubt about the isomerism. 

2. The ratio of 1 molecule of aniline to 2 molecules of toluidine, 
required by Hofmann’s formula for rosaniline, is found to exist 
between the regenerated bodies. 

3. Pseudotoluidine is capable of yielding by itself a rosaniline, since 
by the removal of CH, it is partially transformed into aniline. 

4, Three isomeric rosanilines exist: one derived from 1 molecule of 
aniline and 2 of toluidine; another derived from 1 molecule of aniline 
with two of pseudotoluidine; and the third derived from 1 molecule 
each of aniline, toluidine, and pseudotoluidine. 

o. &. P. 


Formation of Aniline-black. By Ricuarp Mayer 
(Deut. Chem. Ges. Ber., ix, 141—143). 


PorTassIuM permanganate, in strong solution, added to a solution of 
aniline sulphate acidulated with sulphuric acid, throws down a dark 
olive-green precipitate, which on treatment with alkalis is converted 
into aniline-black. “The precipitate when washed with water slowly 
gives up sulphuric acid, and hence is believed to be a sulphate. After 
washing and drying it forms an amorphous black powder with a tinge 
of green, and is insoluble in alcohol, ether, benzene, and glacial acetic 
acid, but easily soluble in sulphuric acid. The substance is still under 
examination. 


J. R. 


Vicin. By H. Rirrxausen (Deut. Chem. Ges. Ber., ix, 301—-304). 


Tu1s body, which was discovered some time ago in the seeds of Vicia 
sativa, consists of CgsHisN;,0,. It is not changed by boiling alkalis, 
nor does it yield malic acid or a similar acid by nitrous acid, although 
it is decomposed by that acid and by nitric acid. On heating it with 
dilute sulphuric acid for half an hour on a water-bath, a crystalline 
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body separates out, separating from boiling water in small plates or 
prisms, (Cy,HisNi0.)2(SO3)s, which ammonia changes into a purple 
body. 
When vicin is heated for} some hours with dilute sulphuric or 
hydrochloric acid, a solution is obtained which is precipitated by an 
excess of baryta-water; the violet precipitate becomes colourless on 
boiling. Small quantities of ferric chloride and ammonia colour the 
solution blue; exposed to the air it turns yellow. The solution in 
sulphuric acid reduces silver-salts. . 

C. S. 


Additional Examination of the Third Alkaloid of Hydrastis 
Canadensis. By J.C. Burr (Pharm. J. Trans. [3], vi, 467). 


Hatr’s discovery of a third alkaloid in Hydrastis Canadensis, by making 
the decoction alkaline with ammonia (which precipitates the alkaloid 
in question), after removing the berberine and hydrastine, is confirmed 
by the author’s observations. The new alkaloid contains nitrogen, 
and in its hydrochloride solution the following reagents produced pre- 
cipitates as under :— 
Reddish-yellow, soluble in HCl. 
Yellowish-white, flocculent. 
. Flesh-coloured. 
Bright yellow. 
2KI.Cdl, Reddish-yellow, flocculent. 
2KI.HglI, .... Straw-coloured. 
Brown-yellow. 
Dark-brown, becoming black. 
Greenish-blue solution. 
Tannic acid.... Light yellow. 
The sulphate crystallises in clusters of prismatic needles, approach- 
ing a radiate arrangement. 
C. H. P. 


Constitution and Formation of Muscarine. By 
O. ScoMieDEBERG and E. Harnack (Chem. Centr., 1875, 629—630). 


Harnack has found in the red fungus which yields muscarine (isomeric 
with betaine) another alkaloid, non-poisonous, and isomeric with 
choline (neurine) or hydroxethylene-trimethylammonium hydrate. 
This he names amanitine. When oxidised by nitric acid it does not, 
like choline, yield betaine, but muscarine. Amanitine is regarded as 
(CHs)s (CH,)s 
N< CHOH—CH,, and muscarine as N~ CHOH—CHO. 
CH CH 


Lecithine, from albumin, is identical with amanitine. Betaine is 


neutral, whilst muscarine has a strongly alkaline reaction. 


=. & 


VOL. XXIX. 
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An Alkaloid occurring in the Brain and the Liver, and in the 
Wild Poppy. By F. Szximi (Gazzetta chimica italiana, v, 398— 
402). 


In examining the brain or liver for poisonous alkaloids, if after treat- 
ment with ether, it is extracted with amylic alcohol to ascertain if 
morphine is present, and the solution is evaporated, a yellowish residue 
is obtained partially soluble in dilute acetic acid. On adding a drop 
of iodised hydriodic acid to this solution after it has been concentrated 
at a gentle heat, and immediately examining it under the microscope 
(650 diameters), brown crystalline plates will be observed, sometimes 
solitary, sometimes united to form a cross, and rapidly disappearing, 
being transformed into brown oily drops. The same phenomena are 
observed even when the acetic solution has been evaporated to dryness 
and heated for some time to 120°, if the residue is again dissolved in 
water and tested with the iodised hydriodic acid. As these crystals 
closely resemble those produced with morphine by the action of the same 
reagent, it is always necessary in toxicological researches to apply the 
iodic acid test. On agitating the amylic extract with water several 
times, the alkaloid is dissolved out, yielding an alkaline solution which 
after being acidulated with acetic acid, gives the above-mentioned 
reaction even more definitely. The quantity contained in the brain 
and liver is, however, very small. 

When examining the green heads of the wild poppy for morphine, 
by exhausting them with alcohol, mixing the extract with baryta, and 
finally treating it first with ether and then with amylic alcohol, the 
author observed that the amylic solution behaved in a manner precisely 
similar to that obtained from the brain and liver; the acidified aqueous 
extract giving fugitive crystals identical in form and colour with those 
previously mentioned: no morphine, however, could be detected, 
neither did the dried capsules contain any alkaloid giving these reac- 
tions. On keeping the alkaline solution obtained by agitating the 
amylic extract with water, it lost its alkaline reaction after a week and 
no longer gave the same kind of crystals with the iodised hydriodic 
acid. The solution, saturated with acetic acid, may, on the contrary, 
be preserved unaltered if mixed with an equal volume of alcohol. 
The author gives a list of the reactions of this alkaloid with 13 different 
reagents, which reactions are identical, whether it has been prepared 
from green poppy heads or from the alcoholic extract of the brain. 
This should be made with absolute alcohol, then precipitated by basic 
acetate of lead, filtered, and mixed with ether; this produces a second 
precipitate which is to be removed, and the clear solution evaporated 
after the lead has been separated by means of ammonium sulphide. 
The second lead precipitate produced by the ether, when decomposed 
in a similar manner, yields a substance differing from the new alka- 
loid, in that it does not give any precipitate either with the iodide of 
potassium and cadmium, or with Meyer’s reagent. — 
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Colouring Matter of Litmus. By V. Warrna 
(Deut. Chem. Ges. Ber., ix, 217—218). 


Litmus always contains indigo, which may come from the urine used 
in its manufacture, but is more probably an adulteration. When lit- 
mus is exhausted with common spirits of wine, a filtrate is obtained, 
showing a red or green fluorescence. On treating the residue with 
distilled water for 24 hours, evaporating the solution on a water-bath, 
treating the residue with absolute alcohol containing acetic acid, and 
evaporating again, a residue is obtained, yielding a brown powder, 
from which alcohol containing acetic acid extracts a scarlet-red colour, 
changed by ammonia into purple, like orcein. The residual colour, 
after being dissolved in water, filtered and evaporated, is then treated 
with absolute alcohol, and again concentrated, until all the acetic is 
removed. Thus the pure colouring of litmus is obtained, dissolving in 
water with a reddish brown colour; it is so -sénsitive that it may be 
used instead of tincture of cochineal for titrating the carbonates of the 
alkaline earths in water. 
C. 8. 


The Constituents of Liquid Styrax and some of their Deri- 
vatives. By W. v. MiLLER (Deut. Chem. Ges. Ber., ix, 274— 
276). : 


Wuen styrolene (from styrax) is treated with acid sodium sulphite, it 
is polymerised, while the isomeric cinnamene (from cinnamic acid) gives 
the compound, C,H,SO;Na. 
Styrax contains, besides the known compounds, also phenylpropyl 
, C.H;.C;H, ae — ni , 
cinnamate, C.H,.C.H».CO O, which is an aromatic oil, combining with 


one and two molecules of bromine. Cinnyl cinnamate combines with bro- 
° ° . C,H,;C,H,Br, } ° 
mine to form phenyl-dibromopropyl cinnamate, C.H,.C,H,CO O, which 
forms white needles, melting at 151°, and is converted by nascent 
hydrogen in phenylpropyl cinnamate. With an excess of bromine, 
phenyldibromopropyl dibromocinnamate is formed, which nascent hy- 
drogen converts into phenylpropyl, phenylpropionate CoH,.CH; O 
8 por? Te F 4 > C.H;.C.H,CO f ” 
which is a thin, oily liquid. Styrax contains also ethers of the alcohol 
CyoH,,0. 
C. S. 


Chemical Constituents of Angelica Root. By Cart Brunner 
(N. Rep. Pharm., xxiv, 641—665). 


Tue following analysis of angelica root was given many years ago by 

John :—300 parts contain—colourless volatile oil of a penetrating 

odour, 2 parts; resin, with sour taste, 20; other extractives, 37°5; 

gum, 100°5; inulin, 12; product soluble in caustic alkali, probably 

combined with albumin, 22; woody tissue, with a trace of matter 

soluble in potash, 90; water 16 parts. Similar figures were also 
3k 2 
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obtained by Buchholz and Brandes, who found 6 per cent. of ‘angelica 
balsam.” This product was afterwards found by A. Buchner to con- 
tain an agreeably smelling, camphoraceous, essential oil, a volatile acid, 
a waxy substance, an amorphous resin, and a crystallisable principle, 
analogous to imperatorin and peucedanin, to which he applied the 
term angelicin. The author prepared this substance from 50 pounds of 
root, grown near Schweinfurt ; after complete extraction with boiling 
alcohol, and evaporation of the extract, 1090 grams of “balsam ”’ 
separated, insoluble in water, whilst an aqueous liquid was also 
obtained, on which the balsam floated ; this liquid was found to con- 
tain cane sugar, the values, 73'2 and 73°04 being obtained by the polar- 
iscope, whilst the specific rotatory power given in text-books is 73°84. 

The “balsam” thus obtained was heated with aqueous caustic 
potash (500 grams balsam, 180 of solid caustic potash), until a homo- 
geneous, brownish red, thick fluid was obtained; on distillation this 
furnished a small quantity of an ethereal oil ; when this ceased coming 
over the residue was evaporated to a thick syrup, and dissolved in 
water. After standing all night and filtering, a minute quantity of 
insoluble matter was obtained, possibly angelica-wax. The liquid did 
not deposit crystals of angelicin on standing, wherefore it was again 
evaporated, and the residue treated with alcohol, whereby much resin 
was left undissolved ; the filtrate was saturated with carbonic acid, to 
remove potash, and the filtrate from the crystals of potassium car- 
bonate evaporated to a small bulk, and then treated with ether as long 
as the latter became coloured ; by spontaneous evaporation the ethereal 
extract gave a smeary residue, containing a few crystals ; this residue 
became much more crystalline on stirring it up with alcohol, and again 
leaving it to evaporate spontaneously ; finally, the mother-liquors were 
removed by the filter pump, and washing with 80 per cent. spirit. The 
crystals of angelicin thus obtained weighed, after purification by recrys- 
tallisation, only about 0°8 gram. 

This small yield appeared to be due to the fact that the roots 
employed had been dried in an oven; from 30 pounds of air-dry roots 
a much larger yield was obtained by the same process; finally about 
4 grams of pure angelicin were isolated, constituting fine white silky 
plates, destitute of taste and odour ; slightly soluble in cold, more so in 
hot alcohol, and readily soluble in ether, chloroform, carbon disulphide, 
benzene, oil of turpentine, and warm olive oil. On analysis this sub- 
stance gave numbers agreeing with the formula, C,;.Hy»O; from these 
figures, and the general properties of the substance, it appeared to be 
identical with the hydrocarotin of Husemann; it melts at 126°5 to 
yellowish oily drops, which solidify at 118° to an amorphous mass, 
soluble in alcohol and ether, but not crystallising from those solutions 
(the original substance crystallises readily in forms belonging to the 
monoclinic system). Concentrated hydrochloric acid does not change 
angelicin, but fuming nitric acid dissolves it with evolution of gas ; 
concentrated sulphuric acid dissolves it to a red fluid, depositing 
brownish-white flakes on dilution with water; fusion with caustic 
potash, and treatment with bromine gave rise to the formation of 
amorphous coloured products. 

The resin insoluble in alcohol, obtained as above described, was fused 
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with caustic potash in a silver dish; the product dissolved in water 
and acidulated with sulphuric acid, evolved acetic, butyric, and other 
fatty acids, and the aqueous liquid yielded to ether a mixture of two 
substances, separable by addition of lead acetate. The precipitate 
thus thrown down gave, after decomposition by sulphuretted hydrogen, 
a small quantity of a crystalline acid, colouring ferric chloride green, 
the coloration becoming deep red on further addition of sodium car- 
bonate. With silver nitrate this gave no precipitate, but on further 
addition of ammonia immediate reduction ensued ; hence this product 
was doubtless protocatechuic acid. The filtrate from the lead precipi- 
tate was treated with sulphuretted hydrogen and evaporated, whereby 
crystals were obtained, consisting apparently of resorcin; they sub- 
limed between watch-glasses, coloured ferric chloride violet, reduced 
silver nitrate on warming, gavea highly fluorescent product on treating 
with phthalic acid and sulphuric acid (Baeyer’s test), and formed a 
body which, like diazoresorcin, was red, and became blue on adding 
ammonia, on treating the ethereal solution with nitric acid containing 
nitrous acid (Weselsky’s test). 

The liquid from which angelicin was dissolved out by ether as above 
described, contained the potash salt of a volatile acid, which appeared. 
to be angelic acid. This was obtained by adding sulphuric acid and 
distilling ; oily drops insoluble in water thus came over, and on collect- 
ing these and placing them in a freezing mixture, crystals separated, 
which were drained and pressed in filter paper, and these possessed all 
the properties of angelic acid. Valerianic and acetic acids come over, 
together with angelic acid, on the first distillation. 

C. R. A. W. 


Chemical Examination of Gelsemium Sempervirens. 
By E. M. Houmes (Pharm. J. Trans. [3], 481, 521, 561, 601). 


Tus plant, commonly called in America the Carolina jessamine, grows 
wild in rich clay soils near streams, along the sea coast, from Virginia 
to the south of Florida. The underground stem (so called root) has 
a bitter taste, and is used medicinally in fever cases, &c. 

Chemical Composition.—The proximate constituents of the root are 
gelsemine, dry acrid resin, volatile oil heavier than water, fixed oil, 
yellow colouring matter, albumin, starch, gum, pectic and gallic acids, 
lignin, extractive and mineral matters. 

Dr. Wormley succeeded in isolating an organic acid, which he named 
gelsemic acid. He did not examine its physiological properties, nor 
those of the acrid resin, but he found that gelsemine produced the 
effects usually noticed in cases of poisoning by the drug. 

Gelsemic acid is obtained by evaporating an extract of the root, to 
remove alcohol, diluting with water to separate resin, filtering, acidify- 
ing the filtrate with hydrochloric acid, and shaking this up with the 
ether. On evaporating the ether, the acid is deposited in crystals, 
which are purified by conversion into the lead salt, decomposing this 
salt with sulphuretted hydrogen, and shaking up the liquid filtered 
from the lead sulphide with chloroform. The body possesses strongly 
marked acid properties; its salts with the alkalis are easily soluble in 
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water, and are crystallisable. It issoluble in about 1000 parts of cold, 
and in a smaller quantity of hot water, from which it crystallises on 
cooling. Various reagents yield precipitates with it, notably silver 
nitrate, which affords a brownish precipitate, slowly becoming black, 
in which state it is insoluble in nitric acid. This reaction is visible 
when the quantity of the acid present does not exceed z,)5,th of a 
grain. Gelsemic acid exhibits a peculiar blue fluorescence in alkaline 
solutions of its salts, disappearing on the addition of an acid. Aqueous 
decoctions of the root are also fluorescent. By cautious heating, the 
free acid may be sublimed, and the vapours condensed on a warm 
glass in brilliant transparent needles. 

Gelsemine is obtained from the aqueous solution left after the 
removal of the gelsemic acid, by mixing it with twice its bulk of strong 
alcohol, filtering, evaporating considerably, adding an excess of caustic 
potash, and shaking the liquid with ether. It is odourless and colour- 
less, but has a persistent, intensely bitter taste. It has not yet 
been crystallised. It dissolves in ether, chloroform, carbon disulphide, 
turpentine, slightly in alcohol, and impure water, freely in water acidi- 
fied with hydrochloric acid. It is a powerful base ; melts below 100°; 
sublimes at higher temperatures, and condenses in minute drops. 
Caustic alkalis, picric acid, tannic acid, and many salts precipitate it. 
It is a powerful poison. 

o mF. 


Eucalyptus Globulus. By P. A. Hurrzer 
(Deut. Chem. Ges. Ber., ix, 314—316). 


THE resin which is contained in old leaves of Eucalyptus globulus, 
and is obtained by extracting them with alcohol, is a complicated 
mixture, consisting of tannin, a resinous acid dissolving in sulphuric 
acid with a crimson colour, a new fatty acid melting at 245°—247°, 
and containing C = 77, H = 11, an alcohol, which is perhaps ceryl 
alcohol, and several resins. a* 


Camphor of Cubebs. By E. Scuarr and G. Wyss 
(Arch. Pharm. [3], vi, 316—333). 


AFTER a review of the published researches on this subject, the authors 
state that they succeeded in obtaining 5 or 6 grams of the crystals 
from a small sample of oil of cubebs (about 25 grams), which had 
been kept for a long time; these, after purification by washing them 
with various solvents, agreed in physical properties with those de- 
scribed by Schmidt (ibid., exci, 1), except that they melted at 67°; 
their boiling-point was 148°, and the results of the analyses agreed 
closely with that proposed by Schmidt, namely, CyH;20., or cubebene 
hydrate, CyHy + 2H,0. 

An attempt was made to obtain this crystalline compound by ex- 
posing ordinary cubeb oil to a low temperature for a long time, but 
without any satisfactory results, although it possessed the properties 
mentioned by Schmidt; neither could it be separated into two frac- 


ORGANIC CHEMISTRY. 943 


tions boiling at 220° and 250°, as described by him. On the con- 
trary, the boiling point varied from 230° to 290°, remaining constant 
at 235° and 253° for a short time only. This apparent discrepancy is 
probably to be attributed to the oil being obtained in the one instance 
from fresh cubebs, and in the other from old cubebs. The ethereal 
oil, as had been previously observed by Soubeiran and Capitaine, 
when dried as completely as possible over calcium chloride and then 
distilled, gave a distillate, from the first portions of which drops of 
water separated, caused perhaps by the splitting up of the cubebene 
hydrate, CyHy, + 2H,0. 

The authors also found that cubeb oil, especially under the influence 
of heat or light, rapidly underwent a change, as was shown by the 
diminution in its action on polarised light. 

C. E. G. 


On the Nitrogenous Constituents of Malt Extract. 
By Aveust VoGet (N. Rep. Pharm., xxiv, 195—197). 


THE experiments were made on some Munich malt-extract prepared 
according to Liebig’s directions, by evaporating in a vacuum. A solu- 
tion was prepared by dissolving a portion of the extract in cold water, 
and to this very dilute tannic acid (1: 200) was added; 100 c.c. of 
malt-extract required-—l6 c.c. of tannic acid. On boiling some of the 
original solution, a precipitate was formed; 100 c.c. of the filtrate 
took only 11 ¢.c. of tannic acid. From this the author concludes that 
by preparing the extract at a low temperature and in a vacuum, 
certain proteid bodies are preserved in a soluble form, which would 
otherwise be rendered insoluble. 
2 @ A 


On some Reactions of Nitrogenous Animal Substances. 
By R. Encet (J. Pharm. Chim. [4], xxi, 194—196). 


Tue action of sodinm hypochlorite on phenol gives coloured reactions 
in presence of the following substances :— 

Glycocine and leucine: blue coloration. 

Taurine: blue coloration; this reaction is very delicate. According 
to Leyberth (Ber. Chem. Ges., vii, 391), taurine ought not to be viewed 
as an amide (isethionamide), but as a glycocine; it behaves like ordi- 
nary glycocene or leucine with this reagent, but the reaction is more 
delicate. 

Xanthine, hypoxanthine, urea, allowan: bluish-green coloration. 

Creatinine, creatine, and tyrosine: a very faint greenish tint. 

Uric acid: fine red coloration, turning green with excess of sodium 
hypochlorite. 

A weak solution of pyrogallic acid with a few drops of ferric chloride, 
gives a deep violet-blue colour with ammonia, but none of the above- 
mentioned substances are coloured by it, with exception of creatinine, 
which turns blue. 

Nessler’s reagent is without action on the three glycocines, but 
gives a yellow precipitate with wunthine, hypoxanthine, uric acid, and 
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alloxan. Urea gives no precipitate. Creatinine gives a fugitive, canary - 
yellow colour, rapidly turning black from reduction of the mercury ; 
creatine gives a more stable precipitate, which does not turn black, 
except after a long time, or on boiling. These experiments were made 
with solutions containing 0°5 gram. in 20 c.c. of water, and with 
saturated solutions, when the substances were not so soluble. 


W. BR. 


Albuminoids. (Third Memoir.) By P. ScourzENBERGER 
(Bull. Soc. Chim. [2], xxv, 147—160). 


THE conclusion of a research on the albuminoids (vide this Journal [2], 
xiii, 657). By the action of baryta on dried albumin, a mixture of 
amides is obtained, the members of which belong to three different 
series. These are regarded as existing in albumin itself in the form 
of imides, The series are— 

(1.) C,H2, +1NO,, leucine series. 

(2.) C,He,-1NO2, acid amides of the acrylic series. 

(3.) C,H, -1NO,, aspartic series. 

The members of the first series are termed lewcines; those of the 
second, leuceines; and the names of the fatty acids are prefixed to 
distinguish the various members of these series. Thus we have 
butyric leucine and butyric leuceine, Cs;H,NO, and C,H;NO, respec- 
tively. The leucines and leuceines form the principal mass of the 
amidated mixture, and in equivalent proportions, so that this mixture 
approaches the formula C,H,,NO,. The members of the C,H2,—.NO, 
series exist in relatively small amount, and their proportion may be 
judged of by the amount of oxygen in excess of that in the ratio of 

: Ov. 


T. 8. 


; Indol. 
By M. Nencx1 (Deut. Chem. Ges. Ber., ix, 299—301). 


On adding hydrochloric acid to the urine of a dog fed with indol, 
a purple colouring matter, which can be sublimed, is precipitated, 
while hydrochloric acid and bleaching powder precipitate indi- 
gotin. Living ferments (bacteria, &c.,) always produce indol, while 
other ferments, as that of the pancreas, do not convert albumin into 
this compound. 

C. S. 


Physiological Chemistry. 


Contribution to the Knowledge of Blood-fibrin. 
By R. DeutscHMANN (Pfiiger’s Archiv. f. Physiologie, xi, 509—514). 
Tue author, after an examination of the blood of various animals, 
draws the following conclusions :— 
1. The blood-fibrin of various animals is different—(a.) In regard 
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to its solubility in ‘05 per cent. solution of soda. (b.) When in an 
alkaline solution, in regard to its comportment with certain saline 
solutions, e.g., if a weakly alkaline solution of phosphate of soda be 
added to a slightly alkaline solution of blood-fibrin of sheep, the solu- 
tion of fibrin becomes much more opalescent, whereas a similar 
solution added to a solution of fibrin from rabbits’ blood produces no 
change. 

2. Shibrin which has been dissolved in a solution of soda, is deposited 
on neutralisation of the alkali as a flocculent precipitate. This pre- 
cipitate, which is insoluble in an excess of hydrochloric, sulphuric, and 
nitric acids, is soluble in phosphoric, lactic, formic, acetic, and other 
acids. 

3. Blood-fibrin is precipitated from an alkaline solution by slightly 
alkaline solutions of the ammonia and soda salts of butyric, formic, 
valeric, and acetic acids. It separates gradually, especially on warm- 
ing, as flocculent masses. Zuntz has shown that immediately after 
blood has escaped from a vein, its alkalinity diminishes until it 
becomes acid in reaction. The author thinks that fatty acids are then 
probably formed, and combine to form alkaline salts, and that these 
may take some part in the coagulation of the blood. 

E. C. B. 


On the Relation of the Coagulation of Fibrin to the Cor- 
puscular Elements of the Blood. (Part II.) By Atexanper 
Scumipt (Pfliiger’s Archiv. f. Physiologie, xi, 515—577). 


1. On the Derivation of the Fibrin-ferment.—The author proceeds to 
show, first that fibrin-ferment is not a body pre-existing in the blood, 
which was originally in the red blood corpuscles, and only after its 
exit from the body passed over into the plasma. The colourless cor- 
puscles, on the other hand, he shows are the true source of the fibrin- 
ferment, or rather they become so as soon as the blood has left the 
body. The author considers it an almost constant rule that transuda- 
tions which are perfectly clear and free from corpuscular elements 
exhibit no tendency to spontaneous coagulation. As, however, the 
fibrin-ferment, which originates in the colourless corpuscles, imme- 
diately passes over into the fluid, it is by no means impossible that 
transudations may undergo spontaneous coagulation, which at the time 
of their being examined contain no cells. The varying rapidity of 
coagulation of the blood-plasma (deprived of red blood corpuscles) 
and the cell-containing transudations of the same animal, the author 
can attribute only to “certain internal differences in the organised 
colourless components ” of the fluids. 

2. On the Derivation of the Fibrino-plastic Substance-—The author 
endeavours to trace the origin of this to the white blood corpuscles, 
and surmises that it may form the cement-substance which binds 
together the granules of which they are composed during life. On 
examining cooled blood-plasma of the horse about 15—20 minutes 
after the venesection, he finds the greater part of the white blood cor- 
puscles changed in appearance. They have lost their distinct outline, 
and form rounded masses consisting of colourless granules. Their 
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rounded shape then soon disappears, and they take the form of irregu- 
larly shaped plaques of colourless granules, from which the granules 
become detached singly or in groups. The author has not succeeded 
in following this process in an individual cell. 

From a microscopic examination of blood-plasma of the horse during 
its coagulation, the author concludes that the cause of the coagulation 
of the fibrin proceeds from the colourless blood-corpuscles, and from 
these it spreads throughout the fluid. This, of course, may be due to 
the action of the fibrin-ferment. To show that a similar action takes 
place in the case of the fibrino-plastic substance, it would be necessary, 
by separating mechanically the white blood-corpuscles from the 
plasma, to present the latter in an uncoagulable state, as a fibrinogenous 
fluid, which would coagulate only on the addition of fibrino-plastic 
substance containing fibrin-ferment. The question whether in the 
horse the colourless blood-corpuscles also contain fibrinogenous sub- 
stance, he decides in the negative, as after all the fibrinogenous 
substance of the plasma has beeu removed by decantation, on the addi- 
tion of a weak alkali, sufficient common salt, and even some fibrin- 
ferment, no coagulation takes place. Fluid obtained in a similar 
manner from the blood-corpuscles of birds and amphibia, always 
coagulates spontaneously. The author then details a series of experi- 
ments in which he estimated the weight of fibrin in filtered and unfil- 
tered blood-plasma, both normal and diluted with water. As the 
result he concludes that the fibrino-plastic substance is derived from 
the colourless blood-corpuscles, whether as a product of transudation 
or by the disintegration of the same. The process of the escape of 
this substance is delayed by a low temperature, especially if combined 
with dilution of the plasma, but it cannot, as far as the author’s expe- 
rience goes, be entirely suppressed. He then proceeds to show that 
the fibrino-plastic substance cannot be a mere transudation from the 
colourless blood-corpuscles, the latter at the same time retaining their 
individuality, because the whole solid residue of. the same, even sup- 
posing that they have the same specific gravity as the red blood cor- 
puscles, does not nearly amount to the weight of the fibrino-plastic 
substance contained in the plasma. This would lead to the conclusion, 
which is corroborated by microscopic observation, that the coagula- 
tion is accompanied by a destruction of white blood corpuscles. 

With Semmer, the author believes that the elliptical blood-corpuscles 
of amphibia and birds contain an albuminous substance in large 
quantity, which can easily be converted into alkali-albuminate ; also 
that in them the fibrino-plastic substance, taking part in the pri- 
mary coagulation, is derived from the corpuscles of the blood, with 
the important difference, however, that in this case the red blood cor- 
puscles are also to be regarded as sources of the same. 

3. On certain Transitional Forms between the Red and Colourless Cor- 
puscles of Mammalian Blood.—This part consists chiefly of an account 
of Semmer’s microscopic observations on blood. On examining (a 
few minutes after the venesection) plasma removed from the upper- 
most layer of cooled blood of horse, he found, in addition to the 
ordinary red and colourless corpuscles, certain bodies which he terms 
red granule-balls (Kérnerkugel). These are rounded in shape, and 
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larger than the colourless blood-corpuscles. They consist of a homo- 
geneous, colourless ground-substance, in which are embedded a 
number of minute red granules, with distinct outlines, and scarcely 
differing in colour from the red blood corpuscles. At a temperature 
of 36° creeping movements are seen in them, somewhat similar to 
those described by Max Schultze in the coarsely granular corpuscles of 
human blood. On continuing the examination, some granule-balls 
less darkly coloured are seen, and others which have lost their 
globular form, the granules becoming separated irregularly. At the 
same time are seen large or small, irregularly shaped, groups of colour- 
less granules, which correspond accurately in size with the granules 
of the red granule-balls. As coagulation progresses, the red granule- 
balls diminish in number. After it has taken place they have dis- 
appeared, and only heaps of colourless granules remain. Semmer has 
watched this transformation of the red granule-balls into groups of 
colourless granules in individual cells. These groups can, he says, be 
easily distinguished from those consisting of finer granules, which are 
formed by the disintegration of white blood-corpuscles. The rapidity 
with which this change takes place varies very much. Jn cats’ blood 
Semmer also observed red granule-balls, -which differed from those 
of the horse only in consisting of somewhat smaller granules. In 
human blood he saw only the masses of granules described by Max 
Schultze, which resembled to all appearance those whose formation 
from the red granule-balls he had observed in the horse. From these 
and other facts the author concludes that, besides the colouring 
matter, the red granule-balls consist of a similar cell-substance to the 
colourless. blood corpuscles, and that they are therefore protoplasmic 
cells ; and that immediately after their exit from the body they stand 
in the same relation to the coagulation of the fibrin as the white 
blood corpuscles. 

The author enumerates certain points of resemblance between the 
red granule-balls of mammals and the nucleated blood-corpuscles of 
the lower vertebrates, and draws especial attention to the action of 
acetic acid (*6—'12 p. c.) on the former, which is as follows :—The 
cell-contents first contract with the contained granules, and the cell 
then appears as a sharply defined globe, in whose centre is a yellow 
ball with irregular surface. The red granules next become dissolved, 
and one or two round yellow nuclei make their appearance, embedded 
in a colourless ground-substance, which is indistinctly limited from the 
clear peripheral portion of the cell. Later on the yellow nucleus loses 
its colour. This action resembles very much that of acetic acid on the 
red blood-corpuscles of frogs, tritons, &c. 

Finally, Semmer has observed cell forms in blood-plasma which he 
thinks intermediate between the white blood-corpuscles and red 
granule-balls. No cell forms intermediate between the red granule- 


balls and fully formed red blood-corpuscles were, however, seen. 
E. C. B. 
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Relations of Oxygen to the Tissues and the Splitting up of 
Albumin. By A. Frinxet (Chem. Centr., 1875, 708—709). 


Tue author finds that a diminished supply of oxygen to the body is 
invariably followed by an increase of urea in the urine of animals, 
and, consequently, an increase of albumin degradation. This conclu- 
sion is arrived at from a consideration of (1) his own experiments on 
the effect of retarded access of oxygen to the Inngs on the metamor- 
phosis of albumin; (2) the phenomena of carbonic oxide poisoning 
which is accompanied by a deficient supply of oxygen to the tissues ; 
(3) the observations of Voit and Bauer on the altered excretion of 
urea after profuse blood-letting ; and (4) the actions of a number of 
poisons which have this in common, that enormous increase of degrada- 
tion of albumin is accompanied by diminished oxidation changes. 
Among these poisons phosphorus, arsenic, and the mineral acids are 
specially enumerated. The rest of the monograph is theoretical. 
Frankel thinks that the amounts of albumin degradation and of urea 
formation, bear no absolute relation to the amount of oxidation going 
on in the organism, oxygen acting upon dead and not upon living 
nitrogenous matters. 
T. S. 


The Function and Decomposition of Fat taken in Food in the 
Blood. By A. Réuric (Chem. Centr., 1875, 487—488). 


Tue assertion that the blood contains soaps in solution in presence of 
calcium salts is denied: soap-solution added to serum produces an 
immediate crystalline precipitate of insoluble calcium salts of the fatty 
acids in the soap. 

When fat was introduced into the stomach of a dog, there was a 


rapid increase in the percentage of fat in the blood from *74 to 1:24 
per cent., and the cholesterin rose from ‘11 to ‘21 per cent.; but when 
the thoracic duct was subsequently tied, the fat in the blood gradually 
fell below the normal to ‘5 per cent., whilst the percentage of choles- 


terin remained sensibly constant. 
T. S. 


Influence of Sheep-shearing on the Digestion of Food, and on 
Nitrogen Metamorphosis. On the Action of Arsenic in 
Feeding, and on Nitrogen Changes. By K. Weisxr, M. 
Scuropt, R. Rort, and O. Kettner (Chem. Centr., 709— 
710). 


In two experiments upon sheep it was found that shearing has no 
influence upon digestion, although the appetites of the animals were 
heightened by the process; but that less water was excreted by the 
shorn animals through the lungs and skin than by the unshorn. 
Shearing was, however, followed by an increased nitrogen-excretion in 
the urine. ! 

The administration of small quantities of arsenious anbydride to 
the food resulted in a more complete consumption of the food injected 
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and a diminution of the metamorphosis of nitrogenous material within 
the body, resulting in an increase of weight. 
Zz. &. 


Artificial Suspension of Glycogenesis in Living Animals. 
By B. Liicusincer (Pfliger’s Archiv. f. Physiol., xi, 502—508). 


THE author having observed that the subcutaneous injection of glycerin 
is speedily followed by hematuria due to solution of the red blood- 
corpuscles, and Tiegel having stated that solution of these is invariably 
accompanied by a setting free of the saccharific ferment, Liichsinger 
was led to re-investigate this question. He finds that the subcutaneous 
injection of glycerin into guinea-pigs is followed by no appearance 
of sugar in either the urine, blood, or liver of the animal. The secre- 
tion of sugar after puncture of the fourth ventricle and after adminis- 
tration of curara, was also materially diminished by glycerin-injection. 
T. 8 


Sugar-formation in Certain Marine Animals. By P. Picxarp 
(Chem. Centr., 1875, 487). 


Giycocen was found in the livers of fishes, echinoderms, polypes, and 
jelly fishes; but none in the lower animals, such as crustacea and 
mollusca. 

T. S. 


Behaviour of Substances containing Sulphur in the Animal 
Organism. Connection between Chemical Constitution 
and Physiological Action. By E. Satxowsx1 (Deut. Chem. 
Ges. Ber., ix, 140). 


ETHYLSULPHURIC and amylsulphuric acids pass through the animal 
system without alteration. They do not increase the sulphuric acid in 
the urine. 

Ethylsulphuric acid re-appears in the urine for the most part 
unchanged, and adds but little to the amount of sulphuric acid in 
the urine. 

Isethionic acid is decomposed to a much larger extent, and increases 
the sulphuric acid in the urine considerably more in the herbivora 
than in the carnivora. A portion re-appears unaltered in the urine. 
The result is the same whether it is introduced under the skin or into 
the stomach: in the latter case thiosulphuric acid is formed in con- 
siderable quantity, though only in the herbivora. 

Uramido-isethionic acid given to rabbits is eliminated unchanged. 

Disulphetholic acid re-appears unaltered in the urine, yielding at 
most a very small quantity of sulphuric acid. 

None of these acids exert a poisonous action. Substances contain- 
ing 1 atom of sulphur in the molecule are not poisonous, when the 
sulphur is united to oxygen by one or both of its affinities. <i 
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Conversion of Salicylic into Salicyluric Acid in the Animal 
Organism. By J. Picarp (Deut. Chem. Ges. Ber., viii, 817). 


In cases of fever, salicylic acid, C.H,OH.COOH, is converted in the 
organism into salicyluric acid, HO.C,Hy.CO.NH.CH,COOH, which is 
a glycocine-derivative of salicyl. The urine when shaken with ether 
forms a thick emulsion, owing to the presence of mucus, which must 
therefore be precipitated from the evaporated urine with absolute 
alcohol. The acids formed, salicylic and salicyluric acids, may be 
separated by sublimation, but although this process yields the former 
nearly pure, the salicyluric acid is not easily obtained. It is preferable 
to dissolve the acids in a mixture of alcohol and benzene ; the salicylic 
acid crystallises out first. The salicyluric acid is not contaminated 
with hippuric acid. The fact that free salicylic acid passes into the 
bladder is interesting for the antiseptic treatment of diseases of that 
organ. Approximately 1 gram of salicylic and } gram of salicyluric 
acid are contained in 1 litre of urine. 


W. R. 


On the Source of Indican in the Urine of Carnivora. By 
KE. Satxowsk1 (Deut. Chem. Ges. Ber., ix, 138). 


Tue urine of a dog kept without food contained from the second to 
the fifth day 10 to 11 grams of urea and a quantity of indican, which 
yielded, by the method of estimation adopted by the author, 4 to 5 
milligrams of indigo. On feeding the dog with gelatin for three days, 
the urea increased to 52 grams, whilst the indigo diminished to about 
3 milligrams per day. The animal was next fed with washed blood- 
fibrin for 3 days, when the indigo rose to 16 or 17 milligrams per day, 
the amount of urea being about 42 grams. On subsequent feeding 
with meat, the quantity of urea remained about the same, while the 
indigo increased still further. 

These results are entirely in accordance with Nencki’s statement, 
that indol (the immediate source of indican) is not formed in the 
pancreatic digestion of gelatin. The fact that indican is secreted by 
a starving animal, is also strong evidence in favour of the view that 
the decomposition of albumin in the living body is to a great extent 
identical with that which it undergoes in putrefaction. Experiments 
with other albuminous substances are in progress. 

J. R. 


On the Phosphorescence of Decaying Organisms. 
By E. Priiicer (Pfliger’s Archiv. f. Physiologie, xi, 222—263). 


Tue author confirms the observations of Hulme, Placidus, Heinrich, 
and others, that salt fish, placed in a 3 per cent. solution of sea-salt, 
usually become luminous on the second evening. The luminosity begins 
in the eyes, spreads all over the fish, and increases in intensity from 
day to day; its duration depends on the temperature. The fish 
appears luminous all through, but in reality only the surface in contact 
with the air is luminous, and by scratching off this surface, a dark 
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portion underneath is reached. By daylight the luminous surface 
appears covered with a dull white slime, which may attain the thick- 
ness of 2to4mm. It is this slime, or some component of it, that is 
the luminous material. That the luminosity depends on the presence 
of oxygen has been shown by several observers. The author confirms 
it by experiments of his own, and comes to the conclusion that the 
luminous material is in all probability living matter. In regard to the 
infectious properties of the luminous material, the author experi- 
mented as follows :—Various fresh water fish and a haddock were 
placed in 3 per cent. solution of sea-salt, each in a separate vessel, for 
one night. The following morning cach fresh water fish was cut in 
half, each half being placed in a separate vessel of salt water. The 
one half remained as it was, the other was infected by being bathed in 
the water containing the salt fish, and perhaps slightly rubbed against 
it. Some horsefiesh was infected in a similar manner. The result was 
that the salt fish became luminous first of all; then in the course of two 
or three days the infected fresh water fish became luminous, at first 
at the points where they had come in contact with the haddock, and 
subsequently all over. The non-infected halves, with one exception, 
remained quite dark. Fresh water fish can therefore by infection be 
made quite as luminous as salt water fish. On examination they also 
presented the same white layer of slime. The exceptional case of 
luminosity is of course explained by accidental infection. Microsco- 
pic examination of the slime, in a drop of salt-solution, showed that 
it consisted of actively moving schizomycetes, which were evidently 
alive. By filtration of the luminous water the author was eble to keep 
back the schizomycetes on the filter, and the resulting filtrate was per- 
fectly clear and non-lwminous. Hence he concludes that the small 
living cells of the schizomycetes are the luminous agents. 

On the non-infected fresh water fish that were bathed in salt water, 
the author often also found a non-luminous slime, which under the 
microscope differed little from that just described. These experiments 
afford, according to the author, strong ground for believing that the 
schizomycetes do not originate by generatio cequivoca, but by germs. 

The author further alludes to three cases of phosphorescent urine, 
and explains the phenomenon by the entrance of luminous ferments 
into the bladder, and the occurrence in the same of an ammoniacal fer- 
mentation of the urine. Two cases of luminous sweat are also 
referred to, and can, the author thinks, probably be explained in a 
similar manner. After considering the subject of luminous wood, he 
finally concludes that ‘all phosphorescence of decaying organisms is 
the luminous respiration of living parasites.” 


E. C. B. 


Fermentative Processes, and their Relation to the Life of 
the Organism. Part I. By F. Hopps-Sryuer (Pfliger’s 
Archiv. f. Physiol., xii, 1—17). 


Tue first part of a critical review of the existing knowledge relative 
to fermentative changes going on in the animal body. The author 
finds a certain analogy between the processes of fermentation and 
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those of putrefaction; but in the latter the nascent hydrogen plays 
a part, giving rise to secondary products. He is of opinion that 
reduction as well as oxidation plays an important part in the animal 


economy. 
a. 8. 


The Ferment of Urea. By M. Muscutus 
(Compt. rend., Ixxxii, 333—336). 


THE urine which yields the largest amount of the ferment is the thick, 
ammoniacal, ropy urine of persons suffering from catarrh of the bladder. 
The addition of alcohol throws down a mucus, which is dried, pow- 
dered, and kept for use. Turmeric paper impregnated with an 
aqueous solution of the ferment forms a good test for urea; the 
paper soon becomes brown, owing to the formation of ammonium car- 
bonate. 

This ferment is completely deprived of its power by treatment with 
dilute acids, or by heating to 80°C. Alkalis, alcohol, and ether do 
not destroy it. Phenol hinders its action for a time ; but on washing 
the ferment with alcohol it regains its activity. It appears to resemble 
diastase, pancreatic juice, aud the ferment of saliva. It exerts no 
action on oxamide, acetamide, hippuric acid, uric acid, creatine, guani- 


dine, or dicyanidine. 
W. R. 


Chemistry of Vegetable Physiology and Agriculture. 


On the Formation of Starch in the Cotyledons of Cress, 
Radishes, and Flax. By J. Boru (Chem. Centr., 1875, 202— 
207, 217—224, 233—238, and 248—251). 


Famintzin observed that when Spirogyra-cells which had completely 
lost their starch through having been kept in darkness, were brought 
again into the light, a fresh development of starch took place, and he 
found that the action of light for about half an hour was sufficient to 
produce this result. Kraus, following up this observation, made experi- 
ments with Spirogyra, Fumaria hygrometica, Elodea canadensis, 
Lepidium sativum, and Betula alba; he considered the starch thus 
formed in so short a time to be a product of assimilation. Further, 
Godlewski carried out some investigations with seedlings of Raphanus 
sativus, from which he drew the following conclusions :— 

1. The chlorophyll granules of the cotyledons of Raphanus, when 
deprived of starch, fill themselves with amidin very much more quickly 
in an atmosphere containing 8 per cent. carbonic acid than in common 
air. 
2. In air free from carbonic acid the starch disappears from the 
leaves in light as well as in darkness, but if the plants be exposed at 


the window, starch is again formed. 
The author in his researches on this subject selected cress, radish, 


VEGETABLE PHYSIOLOGY AND AGRICULTURE. 953 


and flax plants as being the most suitable for the purpose, and easily 
cultivated in sufficient quantity. From an extensive series of experi- 
ments he has been led to infer that the starch which forms is not, as 
Kraus and Godlewski maintained, a product of assimilation through 
the immediate decomposition of carbonic acid, but of the transforma- 
tion of pre-existing nutritious matter. 

H. H. B. S. 


On the Formation of Starch in Chlorophyll-Granules. 
By J. Bonum (Deut. Chem. Ges. Ber., ix, 123). 


EXPERIMENTS made with scarlet-runner beans, on the shortest time in 
which, under favourable conditions, starch is formed in the chloro- 
phyll-granules, led to the following results :— 

1. The view hitherto held, that all starch which makes its appear- 
ance in chlorophyll-granules free from starch, when these are exposed 
to full daylight, is a product of the direct assimilation of carbon 
dioxide, is erroneous. 

2. Light of any intensity sufficient to enable green plants to decom- 
pose carbon dioxide effects also a transfer of starch from the stems 
to the chlorophyll-granules. 

3. In direct sunshine the transfer of a recognisable quantity of 
starch from the stems to the chlorophyll-granules of the leaves takes 
place in 10 or 15 minutes. 

4, Experiments on the formation of starch in chlorophyll-granules, 
consequent on the direct assimilation of carbon dioxide, can be made 
only with plants perfectly free from starch, or with detached leaves 
freed from starch. ; 

5. The disappearance of starch in detached leaves in diffused day- 
light or in the dark takes place as rapidly as in leaves still attached to 
the plant. The starch in leaves not very rich in starch disappears 
also when such leaves are partially or entirely immersed in water in 
large open vessels, but not in water free from oxygen, or in pure nitro- 
gen or hydrogen. 

6. Detached leaves of plants grown in faint light, and free from 
starch, when placed in an atmosphere containing 6 or 8 per cent. of 
carbon dioxide in full daylight, not only throw out roots from the 
leaf-stalks, but also increase considerably in diameter, even when simply 
moistened with distilled water. 

7. Quite young primordial leaves, grown in the dark, or in faint 
light, contain starch. 

8. Plants grown in distilled water, under bell-jars containing potash, 
scarcely attain the length of 10 cm., the stems then withering below 
the primordial leaves. Such plants are, as a rule, free from starch. 

9. Starch is formed in recognisable quantities in 10 or 15 minutes, 
by detached primordial leaves when exposed to direct sunshine in an 
atmosphere containing 8 percent. of carbon dioxide. In similar leaves 
freely exposed to the air, in sunshine, the same result occurs in 
45 minutes. It is not improbable that the carbon of the dioxie 
decomposed combines directly with water to form starch. 

VOL. XXIX. 38 


aS ame = overs 


954 ABSTRACTS OF CHEMICAL PAPERS, 


10. Young plants take up from the soil neither organic carbon- 
compounds nor carbon dioxide. 


J. R. 


The Supposed Transformation of Cellulose into Gum in Plants. 
By M. MercapanreE (Gazzetta chimica italiana, v, 408—413). 


Arter a short sketch of the researches already made on the origin of 
gum in plants, the author gives the results of his own experiments, 
undertaken with a view to ascertain whether the gum is formed by 
nutrition, and whether it is a pathological product. For this purpose 
he treated plums at various stages of maturity with Peligot’s solution, 
made by dissolving copper in ammonia, in contact with the air ; this 
dissolves the cellulose, which is estimated by precipitating the solution 
with hydrochloric acid, and treating the precipitate with potash, to 
remove pectous matter. It was thus ascertained that the cellulose 
does not decrease during the formation of the gum, and therefore the 
latter cannot be produced by an alteration of the former. In plums 
the cells are of different kinds ; some contain tannin, which disappears 
as the fruit ripens; others contain starch and gum, the latter being 
easily recognised by treatment with alcohol, which produces fine, 
pale brown granulations within the cells. Like the tannin, the starch 
disappears as the fruit ripens, although the quantity remains unaltered 
during the period of maximum acidity ; it is not, however, transformed 
into dextrorotary glucose, as Buignet has shown. As, moreover, the 
quantity of cellulose remains almost constant during the ripening of 
the fruit, it is evident that the gum has its origin in the modification 
which the starch undergoes in the vegetable cells. 

The gum-cells, like those of tannir: and starch, develop in a special 
manner. At first the gum forms a granular mass within the cells ; it 
then swells up, and becomes partly soluble, infiltrating into and filling 
the intercellular spaces. Some of the cells are ruptured by the internal 
pressure, and disaggregated, the gum occasionally making its appear- 
ance on the outside of the fruit. On examination of gum carefully 
collected from the interior of the plant, it was found to contain 4 per 
cent. of cellulose, arising from the débris of the walls of the dis- 
aggregated gum-cells. ' 

C. E. G. 


Presence of Hydrogen Peroxide in the Juice of Plants. 
By G. Bettucci (Gazzetta chimica italiana, v, 405—408). 


Tuls is merely a criticism on Clermont’s paper in the Compt. rend., 
Ixxx, 1591, who, believing Schénbein’s theory of ozone and antozone 
to be correct, and agreeiing with Scoutetten that tho oxygen given 
off by plants was, in great part, in the state of ozone, inferred that 
the corresponding antozone remained in the juices as hydrogen per- 
oxide. Clermont examined the juice of various plants such as tobacco, 
the vine. salad, &c., and found that it contained hydrogen peroxide. 
As both Schénbein’s theory and Scontetten’s experiments have been 
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shown to be incorrect, the author infers that if Clermont really found 
hydrogen peroxide in the juices of plants, as he asserts, the cause of its 
presence must be different from that assigned by him. He, however, 
considers that it is highly improbable that hydrogen peroxide really 
exists in the juices of plants, and intends to repeat Clermont’s experi- 


ments. 
C. E. G. 


Persistence of the Germinating Power in Seeds. 
By G. Missacui (Gazzetta chimica italiana, v, 418—419). 


Grains of wheat, some of which had been steeped in distilled water 
until they began to swell, and others which had been merely washed, 
were kept for six months in an atmosphere of carbonic anhydride in a 
vessel in which there was a layer of water saturated with carbonic 
anhydride; here the washed seeds also swelled up, none of the seeds 
germinated, but those steeped before being introduced into the appa- 
ratus became brown, whilst the others preserved their appearance 
unaltered. After the lapse of six months the seeds were planted in 
good vegetable mould. It was then found that the seeds steeped pre- 
vious to their introduction into the apparatus, putrefied rapidly, whilst 
those which had been merely washed and allowed to swell up by the 
action of the water saturated with carbonic acid, germinated with 
great readiness, producing healthy plants. 
C. E. G. 


On Gas from the Pods of Colutea arborescens. 
By C. Benper (Liebig’s Annalen, clxxviii, 361—364). 


THE gas contained in these pods consists of 2°2 per cent. of carbonic 
anhydride, 18°7 per cent. of oxygen, and 79°1 per cent. of nitrogen. It 
is not conveyed to the interior of the pod through the stalk, but 


diffuses in through the walls of the pod. 
W. R. 


Researches on the Sugar Beet (second year). By HE. Fremy 
and P. P. DenEeRAIn (Compt. rend., lxxxii, 943—949). 


In order to see if the notable diminution in richness which the sugar 
beet exhibits when grown for several years in succession in the same 
locality is due to impoverishment of the soil, insufficient manuring, or 
other causes, the authors have continued their experiments with the 
following reneral results :— 

(1.) Whether a soil be argillaceous, siliceous, or calcareous, little 
difference in the saccharine richness of the root is brought about. 

(2.) A sterile scil, receiving no other manure than phosphate of 
calcium and nitrate of potassium, and destitute of humus, can never- 
theless serve for the growth of normal roots weighing 700 to 800 
grams and containing 16 per cent. of sugar. 

(3.) Excess of nitrogenous manure injures the formation of sugar 


in beets. 
382 
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Beets were grown in earthenware pots perforated with holes at the 
bottom and regularly watered with small doses of various salts; sterile 
soils being employed, it was found that a liquor containing | gram 
per litre of ammonium chloride, superphosphate of lime, and potas- 
sium chloride given in quantities of 100 c.c. daily was not sufficient for 
a pot containing one beet in 50 litres of soil, but five times the quantity 
(i.e., 0°5 gram daily of each of the three salts) gave satisfactory results, 
the roots attaining to 610 grams weight and containing 12 per cent. 
of sugar. With double this dose the plants drooped and the leaves 
fell off; the weight was reduced to 267 grams and the sugar to 6°6 
per cent. 

Various other liquids were used, but with less good results; alter- 
nating the sal-ammoniac and the superphosphate did not answer so well 
as the mixture in equal quantities of the three salts. When the beets 
were grown in the saline solution instead of a soil moistened therewith 
they lived, but instead of producing a large central sugar-containing 
root, they simply formed a mass of nearly equal rootlets. 

The important observation was made that, although very different 
mc des of alimentation were adopted, each particular variety of beet 
experimented on retained its original distinctive characters as it 
developed; and this result was also arrived at in an experiment on a 
large scale, and hence the authors conclude that the deterioration of 
the beets grown successively on the same land is due to bad selection 
of the stock or race in the first instance, and, secondly, to the use of 
excess of nitrogenous manure. The variety known as “ betterave 
améliorée” not only furnishes a much greater yield of sugar under 
favourable conditions than the “ betterave a collet rose”’ (15 to 16 per 
cent as against 6 or 7), but is much less injuriously affected by excess 
of nitrogenous manure than the second kind. 


C. R. A. W. 


Analyses of Agricultural Materials. By A. VonicKerR 
(Jour. Roy. Agri. Soc., 1876, 293—304). 


THe following is the percentage composition of various feeding 


stuffs :— 


Hemp Refuse | Sorghum | Chinese oil- | Liebig’s meat 
cake. maize cake.| —_ seed. bean cake. powder. 


10°57 ; é 8°30 5°57 
oe nee 11°17 . ‘ 6 ‘67 15°20 
Albuminoids .... 29°56 ‘ ; 89 25 74°62 
Extractive matter . 18 :03 ’ ‘ 34°95 — 

re 24°20 | . a; 5°03 — 
0 a er 6°47 . ’ 5°80 4°61 


Nitrogen 4°73 | : 6-28 11°77 


Hemp-cake is chiefly used for adulterating linseed-cake. The maize 
cake is a novelty, and consists of the “starchy and glutinous refuse 
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fibre obtained in the manufacture of Indian corn-flour.”” The com- 
position of Sorghum seed is the mean of two analyses. Further infor- 
mation concerning the Chinese oil-bean will be found in vol. xxv, 
1034, of this Journal. The meat-powder consists of the refuse fibre 
remaining after preparing Liebig’s extract, with portions of the carcass 
not used for extract ; to this meat-powder potassium phosphate is added 
with the view, after a suggestion of Liebig’s, to render it more diges- 
tible. The meat powder contained potash ‘72, and phosphoric acid 1°80 
per cent. It is recommended for pig-feeding. 

A sample of Egyptian nitre-earth, known as Sebah, was found to 
contain 1°01 per cent. of potassium nitrate. 

The samples of sodium nitrate analysed in 1875 averaged 95—96 of 
pure nitrate per cent. The nitrogen found in Peruvian guano was on 
an average equal to more than 12 per cent. of ammonia. 

R. W. 


Fray-bentos Guano. (Dingl. polyt. J., cexix, 93). 


TuIs is a new manure prepared in the meat-extract manufactory in 
Fray-bentos. The manure resembles meat-flour, being a fine dry 
powder, smelling of glue. 


Mean of two determinations. 


Water (at 130°) 9°24 
White ash 49°74 


Sand 
Phosphoric acid 
Lime 
Magnesia 
Sulphuric acid, potash, and iron traces 
Organic matter 41°03 


Nitrogen 100°01 


The above may be considered as a mixture of two parts of moist 
bone-flour and one part of meat-flour. 100 kilos. represent a value of 
21 marks. The manure was brought into the trade by J. Meiszner, of 
Leipsic. 

W. S. 


Self-preservation of Grapes in Spirit. The consequence of 
the manner of Existence of Cells out of contact with the 
Air. By G. Missacui (Gazzetta chimica italiana, v, 421—422). 


Tue author found that some grapes which had been left for a con- 
siderable time (eight months) in an atmosphere of carbonic anhydride 
confined over mercury did not decompose, but that acetic acid, formic 
acid, and alcohol were produced, a small cavity which was formed 
where the stalk is inserted into the fruit being filled with the liquid. 
The rest of the grapes remained in the normal condition, but their 
flavour was similar to that of fruit which had been kept for a long 
time in strong alcohol. 
C. E. G. 


| 
| 
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Pure Yeast: a Preliminary Communication. 
By Moritz TravBe (Deut. Chem. Ges. Ber., ix, 183). 


Tue author has succeeded in obtaining pure alcohol yeast, free from all 
other ferments and bacteria, by a simple method, which he promises 
to describe hereafter. 

When this yeast is introduced into a decoction of yeast previously 
freed from organic germs by boiling, there appears at the bottom of 
the vessel, after some days, a tolerably abundant precipitate of per- 
fectly pure yeast. Since an aqueous decoction of yeast does not contain 
grape-sugar, it is thus shown that the increase of yeast is not due to fer- 
mentation nor in any way dependent on the presence of sugar. The 
experiment does not succeed with ordinary yeast containing bacteria. 
When such yeast is introduced into a decoction of yeast, the bacteria 
introduced with it alone increase, entirely preventing the development 
of yeast-cells, and inducivg.in the liquid a putrefaction characterised 
by dense turbidity. Hence it is possible to determine, almost more 
certainly than by means of the microscope, whether yeast is absolutely 
free from bacteria, by introducing it into a decoction of yeast free 


from sugar. 
J. R. 


The Emission of Hydrogen during the Vegetation of Mildew. 
By G. Missaneui (Gazetta chimica italiana, vy, 419—421). 


As it would seem from the observations of Selmi, Pollacci, Griffini and 
others, that hydrogen was given off during the vegetation of mildew, 
and probably other forms of plant life, the author examined the 
atmosphere in which mildew was growing on bread in a suitably 
arranged apparatus. The air, after the removal of the oxygen by 
allowing it to remain 48 hours in contact with phosphorus, was passed 
successively over sulphuric acid, potassium hydrate, and calcium 
chloride, and then through a combustion-tube heated to redness, and 
filled with cupric oxide: no trace of water was found however. From 
this the author concludes that the ambient atmosphere in which 
mildew is developed does not contain hydrogen in the free state. 


C. E. G. 


Unorganised Ferments. By Satkowsky and Ké6nia 
(Chem. Centr., 1875, 276). 


Diasrase of malt and yeast ferment are insoluble in glycerin and in 
water. Aqueous or glycerin decoctions of malt or yeast contain the 
ferments in the form of an amorphous gummy mass, which is mechani- 
cally precipitated by shaking with ether. ) 

M. M. P. M. 
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The Antiseptic Actions of Salicylic and Benzoic Acids on 
Beer-worts and Urine. By E. von Mryer and H. KousBe 
(J. Prakt. Chem. [2], xii, 178—203). 


A REPLY to certain statements of Fleck in opposition to the views 
enumerated by the authors of this paper (vide this volume, p. 101). 
They find that salicylic acid acts differently upon yeast when added 
to worts when the yeast and acid are added to glucose solutions. 
Whilst *5 gram salicylic acid in 1000 c.c. sugar-solution checks the 
action of 15 grams of beer-yeast, the same quantity of the acid when 
added to 1000 c.c. of wort has no apparent influence upon 10 grams 
of yeast; but ‘5 gram benzoic acid stops the action of 1 gram of pre- 
served yeast, whilst the action of this is not checked by ‘5 gram 
salicylic acid. 

The key to the explanation of this was found in the fact that 
salicylic acid dissolves more readily in worts than in a simple solution 
of glucose; and it was found that ether does not extract the whole of 
the acid when shaken with the former solution until after acidification 
with hydrochloric acid. Further experiments showed that a molecule 
of disodio-hydric phosphate fixes two-thirds of a molecule of salicylic 
acid, whilst one molecule of the same salt is capable of fixing only 
half a molecule of benzoic acid. Since it is only the free acid which 
exercises an antiseptic or anti-fermentative influence, and beer worts 
contain phosphates, the differences in the behaviour of salicylic and 
benzoic acids respectively to worts receives a ready explanation. 

As might be expected from the richness of urine in phosphates, a 
larger quantity of both acids is required to check putrefactive changes 
in urine than to prevent the fermentation of saccharine solutions and 
worts. In both cases ‘5 per 1000 of free acid was about the quantity 
necessary to effect the object in view. 

It is obvious that when antiseptic uses are in view, salicylic acid 
should not be employed dissolved in solutions of sodium phosphate, 
borax, or other alkaline medium. 

=. &. 


Analytical Chemistry. 


Barium Hydrate as an Absorbent of Carbon Dioxide. 
By Prerer CLarsson (Deut. Chem. Ges. Ber., ix, 174—176). 


Baryta may be advantageously used instead of potash to absorb 
carbon dioxide in organic and other analyses. For this purpose the 
author prepares it as follows :—Barium hydrate is gently heated until 
a perfectly dry mass is formed, care being taken not to heat it till it 
begins to melt afresh. The dry mass is broken into fragments about 
the size of beans, each of which is laid upon filter-paper and moistened 
with so much water that the paper becomes wetted (2 to 4 drops). 
The fragments are then placed loosely in a drying tube with some 
calcium chloride separated from the baryta by plugs of cotton wool 
at both ends, to retain water. 


Seep cede xe Se nee 
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When two such tubes are used in combustions in oxygen, the 
second rarely gains in weight, and never more than 5 milligrams, due 
to water carried through. A tube once filled serves for about eight 
analyses. When combustions are made with copper oxide alone, it is 
better to use both potash and baryta, replacing the small tube of solid 
potash generally used by a similar tube of baryta, and simplifying the 
potash-bulbs, if necessary, to reduce pressure. 

Baryta prepared as above may be conveniently employed to estimate 
carbon dioxide in the air. A series of 31 determinations, made by 
drawing 50 litres of air first through cotton wool and calcium chloride, 
and then through two weighed tubes, one containing baryta and the 
other calcium chloride, gave as the mean 2°79 vols. of carbon dioxide 
in 1000 vols. of air. The author suggests that this method, which is 
easily worked, might be adopted in meteorological observatories. 


J.R 


Determination of Water by means of Pettenkofer’s Respira- 
tion-apparatus. By C. and L. Voir and J. Forster (Chem. 
Centr. 1875, 792). 


PETTENKOFER in testing his apparatus as to its accuracy, found that for 
the CO, produced by burning stearin candles he got very accurate 
results (utmost difference 1 per cent.), whereas for the H,O he always 
obtained a minus, which may rise to 30 per cent. The authors, even 
by introducing some improvements, especially with regard to the 
water-absorption apparatus, still found a deficiency which increased 
with the quantity of stearic acid burnt. A certain quantity of steam 
was now introduced into the chamber, of which the whole except 
about 3 per cent., was found in the absorption-apparatus. Stearic 
acid is probably not completely burnt into CO, and H,0, but either 
some hydrogen or else some marsh-gas remains unburnt, and is thus 
lost in the determination of the water. 
D. B. 


Causes of Failure in the Detection of Small Quantities of 
Iodine. By Ap. Cuartin (Compt. rend., lxxxii, 128—132). 


In replying to adverse criticisms upon his discovery of the presence of 
traces of iodine in most bodies on the earth and in the atmosphere, 
M. Chatin recommends the following precautions to be taken in the 
examination for the presence of iodine in soft or potable waters. 

1st. The soluble salts of calcium and magnesium are precipitated 
by the addition of an excess of potassium carbonate. The precipitated 
carbonates separate out on evaporating the liquid down, and are 
removed by decantation ; the liquid residue is then slowly and care- 
fully evaporated to dryness, and gently ignited to destroy organic 
matter. Care must be taken to add an excess of potassium carbonate 
to prevent the loss of iodine on ignition. If an excess has been added, 
the ignited mass will be either white or slightly coloured, and forms a 
paste with alcohol of 90°. On the other hand, if an insufficient amount 
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of potassium carbonate has been added, the residue separates out from 
the alcohol in a pulverulent form. The ignited alkaline residue is 
digested three times with alcohol, the solution being poured each time 
into a capacious evaporating basin. The whole washings are then 
evaporated carefully down (after having added to them about half 
their volume of pure distilled water, to prevent the liquid creeping up 
the sides of the basin, by which some iodine might be lost), with 
frequent shaking of the basin, in order to collect any residue sepa- 
rating out above the surface of the evaporating liquid. The residue 
from this evaporation is then gently ignited, as there is always a trace 
of organic matter left from the first ignition, and this must be 
removed, as it would otherwise vitiate the tests for iodine. The residue 
should be perfectly colourless, and in very minute quantity; if the 
quantity is large, it shows that alkaline salts are present in too great 
an amount, and it must be again treated with alcohol. The pure 
residue is then dissolved in one or two drops of distilled water, not 
more, and a few drops are taken out by means of a stir-rod and placed 
upon porcelain plates. To one drop a little palladium chloride is 
added; to another starch paste, with the addition of a drop of nitric 
acid ; a third drop may be treated with starch-paste and sulphuric 
acid; and if there is any of the solution left, the ferric chloride test 
recommended by Bouis may be employed. Through using too dilute 
chlorine-water, other chemists had failed to detect the presence of 
iodine in fresh waters, in the air, in the ashes of plants, and at the same 
time their solutions were too dilute, and they had omitted to fix the 
iodine. In order to detect the presence of iodine in metals and minerals, 
it is sufficient to boil them in a solution of potassium carbonate, 
and then proceed in the same way as with the water residues. In 
the case of mineral waters, or water containing chlorides and nitrites, 
a distillation may be necessary, ferric chloride being added, and three- 
fourths of the water distilled over into a receiver containing potassium 
carbonate. The distillate is then evaporated to dryness and treated in 
the manner described above. The author finds that iodine always 
accompanies iron. Commercial potassium carbonate always contains 
traces of iodine ; it must, therefore, be recrystallised several times, and 
the crystals washed with alcohol, in order to remove the last traces of 
iodine. The distilled water and alcohol used in the experiments must 
be redistilled after the addition of potassium carbonate ; they are then 
entirely free from iodine. 


C. A. B. 


Estimation of Chlorine, Bromine, and Iodine in Organic 
Compounds. By E. Kopp (Deut. Chem. Ges. Rer., viii, 769). 


Owine to the difficulty experienced in the determination of the halo- 
gens when present in highly nitrated compounds, even by Carius’s 
method, the following is recommended as occupying a relatively short 
time, and for its certainty in results. 

A combustion-tube about 60 cm. long and 5—6 mm. in diameter, 
closed at one end, is filled up to 12—18 cm. with the organic sub- 
stance mixed with pure ferric oxide; a spiral of fine iron wire 20— 
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25 cm. long is then introduced, and finally the rest of the tube is filled 
with porous anhydrous crystals of sodium carbonate. The spiral 
is then first heated, the heating being extended until the ferric oxide 
is reached: the halogens then given off will be retained by the iron as 
non-volatile compounds: should traces of the volatile compounds, 
FeCl;, FeBr;, &c., be present, they will be decomposed by the sodium 
carbonate. 

When the combustion is completed, the contents of the tube are 
treated with water, the iron compounds decomposed by sodium car- 
bonate, and the halogens precipitated by silver nitrate from the solu- 
tion ; the whole of the solution need not exceed 40 c.c. 

E. W. P. 


Estimation of Manganese in Cast Iron. By Sercius Kern 
(Chem. News, xxxiii, 90). 


Dissotve 0°5 grm. of the sample in 15 c.c. of hydrochloric acid of 1:12 
sp. gr. and at the end of the reaction add about 0°2 grm. of potassium 
chlorate to convert all the iron into ferric chloride. If silica is present 
it may be filtered from the solution, which will then contain ferric 
and manganous chlorides. Next add caustic potash, which precipitates 
the iron and manganese, and now at once add about 40—50 c.c. of a 
concentrated solution of ammonium cliloride, and boil the mixture for 
10—15 minutes. Filter the liquor from the brownish-red precipitate 
of hydrated ferric oxide, and add sulphide of ammonium to the solu- 
tion, which will throw down flesh-coloured sulphide of manganese. 
Remove this by filtration, wash it and heat it with sulphuric acid in a 
porcelain crucible. Manganous sulphate is thus obtained, which 
evaporated and ignited gives red manganoso-manganic oxide, Mn,O,, 
from which the percentage in the sample may be easily calculated : it 
contains 72°05 p.c. of manganese. 

This method is based on the solubility of freshly precipitated man- 
ganous hydrate in a concentrated solution of sal-ammoniac, and on the 
insolubility of the iron in the same. It is easily executed, and 
though not very accurate, may be used in laboratories of iron works, 
especially for the analysis of Spiegeleisen. 

D. B. 


Determination of very small Amounts of Copper. 
By J. M. Merick (Chem. News, xxxiii, 111). 


Berceron and l’Hole (Compt. rend., lxxx, p. 268) in their researches 
on the occurrence of very minute quantities of copper in the human 
organism, employed a calorimetric test based upon the blue tint which 
ammonia gives with salts of copper. They constructed a scale showing 
from 2 mgrms. down to 0°5 mgrm., and state that if the quantity of 
copper is less than 0°5 mgrm. the colour method fails to indicate it, 
but yellow prussiate of potash still gives the characteristic red colora- 
tion. 

The author mentions the following gravimetric method giving 
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trustworthy results even when much less than 0°5 mgrm. was present. 
The solution suspected to contain copper is concentrated to a very 
small bulk, and the copper, if present, is deposited upon platinum by 
the battery, a very small test-tube forming the depositing vessel. In 
this the solution is placed, acidified with sulphuric acid, and a 
platinum anode and cathode—each about 1 inch long and + of an inch 
or less wide—are hung face to face and very close together. The 
circuit being completed, very satisfactory depositions of copper are 
obtained with incredibly small quantities of the metal. The amounts 
are determined by the increased weight of the cathode and the de- 
crease of its weight when washed with nitric acid. In this way 
0-01 mgrm. of copper may be safely determined. 
D. B. 


On the Loss of Copper through Volatilisation in the Cornish 
Copper Assay. By JoserpH RoskELL (Chem. News, xxxiii, 
77). 


Wir regard to Cornelius A. Mahony’s article in the Chemical News 
(vol. xxvi, 243), in which he attributes the whole loss to the use of 
salt (NaCl) in the process of assaying, the author believes that salt is 
the cause of part, but not of the whole of the loss. It is well known 
that calcic fluoride when acted upon by sulphuric acid, forms hydro- 
fluoric acid, and this again, by reacting upon silica, produces volaiile 
silicon fluoride, or if borate is present, volatile boron fluoride. In fusing 
for regulus, fluorspar and borax are used as fluxes, and the sulphur 
required to produce the acid is either present in the ore as sulphide, or 
else added in the form of sulphur; it is thus probable that during 
fusion the above reactions actually take place, and so produce volatile 
products, which would carry the copper off just as readily as salt does. 

No salt was used in the author’s experiments; the weight of ore 
used in each case was for those above 12 per cent. 1000 grains, and for 
those under 12 per cent. 2000 grains, which was fused in crucibles, 
each containing 500 grains. After the regulus had been weighed a 
portion was assayed by the usual “dry ” method, and another portion 
used to ascertain the produce by the “ wet” assay, using the “‘ cyanide” 
test so diluted that each degree of the burette was equal to 0°05 gram 
of copper. The quantity of copper in the slags was also determined 
and afterwards added to the percentage. 

The following table shows that in no case does the quantity of cop- 
per in the regulus, along with that contained in the slags, correspond 
with the quantity found in the ore, while at the same time it is more 
than what is given by the finished “ dry” assay, thus proving that 
some of the copper is lost without the use of any salt whatever :— 
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No. of Ore, Ore, Regulus, 
sample. ity. dry assay. wetassay. Difference. wet assay. 
49°875 50°750 0°875 50°300 
30°125 31-000 0°875 30°560 
17°825 18°500 0°675 18°340 
16214 17:000 0°786 16°855 
9°275 9°750 0°475 9°425 
11°500 12-000 0°500 11°746 
11°275 11°725 0°450 11°500 
7875 8°452 0°577 8:000 
on .. $180 9:000 — 0'820 8:410 
Carbonate -« 27°250 27°750 0°500 27°400 
-- 19°510 20°250 0°740 19°833 
27°500 28°750 1°250 27°725 
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Finally, the author states that he believes some of the copper is lost 


during the calcination by being carried off mechanically. He intends 
to experiment on this. 
D. B. 


Detection of Phloroglucin and Nitrites. By F. Wesretsky 
(Deut. Chem. Ges. Ber., ix, 216—219). 


Ir was shown in a previous note that these bodies, in presence of 
nitrate of toluidine or aniline, give colour-reactions which are very 
delicate, as the following examples will show. 1 c.c. of a solution 
containing 0°0005 gram phloroglucin was mixed with 1 c.c. of a cold 
saturated solution of toluidine nitrate, the mixture diluted to 50 c.c. 
and 0°001 gram potassium nitrite dissolved in 1 c.c. of water was 
added. 

After 15 minutes the liquid became yellow, 15 minutes later 
brownish-yellow and turbid, within an hour dark-orange, and after 
three hours a vermillion-red precipitate had formed. On using the 
same proportions diluted to 10 c.c., the reaction commenced in five 
minutes and was finished in 40 minutes, and on adding to the same 
solution 3 drops of a concentrated solution of hydrogen peroxide, the 
reaction remained the same. 

1 c.c. containing 0°003 phloroglucin mixed with 1 ¢.c. of toluidine 
nitrate and 1 c.c. containing 0°005 potassium nitrate, became yellow 
after one minute, and in 20 minutes the red precipitate was formed. 

In the place of phloroglucin, maclurin, catechin, decoction of fustic 
or hops may be used. C. S. 


Iodosulphate of Quinoidine as a Reagent for the Determina- 
tion of Quinine. By J. E. De Vris (Pharm. J. Trans. [3], vi, 
461). 


For the determination of the quin:ne in a specimen of mixed alkaloids 
from a cinchona-bark, 1 part of the alkaloids is dissolved in 20 parts 
of alcohol of 90—92 per cent., containing 1°6 per cent. of sulphuric 
acid ; and the quinine is separated from this solution by the gradual 
addition of alcoholic solution of iodosulphate of quinoidine, the 
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slightest excess of which, after the total precipitation of the quinine, 
imparts an intense yellow colour to the liquid. The vessel containing 
the liquid and precipitate is heated on a water-bath until the liquid 
begins to boil, then, after cooling, the vessel is weighed (to ascertain 
the weight of the solution in order to make correction for the slight 
solubility of the precipitated iodosulphate of quinine). The preci- 
pitate is now filtered, and washed with a saturated solution of iodosul- 
phate of quinine,* and the weight of the funnel and moist filter-paper 
ascertained ; the filter is then dried, and the weight again taken; the 
amount of iodosulphate of quinine corresponding with the quantity of 
solution which remained upon the filter-paper is deducted from that 
corresponding with the quantity contained in the original filtrate, the 
balance being added to the weight cf the precipitate, which is removed 
from the filter-paper and dried at 100° until the weight is constant. 

1 part of iodosulphate of quinine corresponds with 0°5509 per cent. 
of anhydrous quinine or with 0°7245 of crystallised quinine disulphate. 

The main reaction depends upon the fact that the quinine is wholly 
precipitated by the iodosulphate of quinoidine before any of the other 
alkaloids are affected; but it may happen that if in the mixed alka- 
loids the proportion of cinchonidine is large relatively to the quinine, 
unless the test-liquid be very carefully added, and the solution be kept 
continuously stirred, an orange-coloured gelatinous precipitate of iodo- 
sulphate of cinchonidine will be formed before the complete separation 
of the quinine, in which case the liquid must be heated until this 
precipitate is re-dissolved before continuing the addition of the test- 
liquid. 

The test-solution of iodosulphate of quinoidine is prepared as fol- 
lows :—Two parts of quinoidine sulphate are dissolved in 8 parts of 
water containing 5 per cent. of sulphuric acid. To this solution 100 
parts of water containing 2 parts of potassium iodide and 1 part of 
iodine are slowly added, whilst constantly stirring. The orange- 
coloured precipitate thereby formed rapidly coheres by a slight eleva- 
tion of temperature to a brown-red resinous substance from which the 
supernatant liquid (which still contains a little quinoidine sulphate) 
is poured off; the resinous body after being washed by heating with 
distilled water on the water-bath, is finally dried at 100°, at which 
temperature it is soft and tenacious, but becomes brittle on cooling. 
One part of this substance is heated until it is dissolved with 6 parts 
of alcohol of 92—94 per cent.: on cooling a part of the substance 
separates. The solution is poured off and evaporated to dryness, and 
the residue treated with 5 parts of cold alcohol; a portion remains 
undissolved and is separated by filtration from the clear dark solution, 
which constitutes the reagent. GC... F. 


Barreswill’s, Fehling’s, Trommer’s, &c., Test for Estimating 
Glucose. By G. Missacui (Gazetta chimica italiana, v, 413— 
415). 


LAGRANGE, in the Comptes rendus, has proposed to prepare this reagent 


* Alcohol of 92 per cent., at 24°5°, dissolves 0°133 per cent. of the iodosulphate 
of quinine. 
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by dissolving 10 grams of dried neutral copper tartrate and 400 of 
caustic soda in 500 of water; but the author finds that this solution, 
like that prepared by the ordinary methods, slowly undergoes change. 
Boivin and Loiseau have pointed out that the reagent, when largely 
diluted with pure distilled water and boiled, deposits cuprous oxide, 
although this phenomena does not take place when ordinary river 
(Seine) water is employed. The author proposes to obviate this in- 
convenience by adding a few drops of a solution of sodium-potassium 
tartrate to the distilled water. 
C. E. G. 


Examination for Alkaloids in Cases of Poisoning. 
By Leo LigBeRMANN (Deut. Chem. Ges. Ber., ix, 151—154). 


Ty the examination for alkaloids of a partially decomposed stomach 
(with its contents) by the method of Otto and Stas, the ethereal ex- 
tract left on evaporation yellow oily drops of a substance which was 
found to give the reactions of alkaloids generally, and more especially 
to resemble conine, from which it differed only in smell and in being 
non-volatile. 

This substance is taken up by ether from both acid and alkaline 
solutions, and is left, on evaporating the ether, in oily drops, which 
afterwards form a yellowish resinous mass, of peculiar odour, and 
easily soluble in alcohol, from which it does not crystallise. It forms 


with water a turbid alkaline liquid. It appears to be not poisonous. 
J. R. 


Analytical Notes. By S. Lupton (Chem. News, xxxiii, 90). 


1. Tests for Aniline-—a. Aniline boiled with a dilute solution of 
chloric acid changes its colour through mauve, magenta, and vermillion 
to a clear reddish-yellow liquid. Naphthylamine under the same con- 
ditions passes through blue-black to light yellow. 

8. Boiled with excess of potassium ferricyanide the yellow aniline 
solution changes to a deep chrome-green, and after longer heating a 
blue-black precipitate is formed similar to that which Letheby obtained 
by electrolysis of aniline salts. Naphthylamine forms a yellow-green 
solution with separation of a red resin. 

y. When aniline is heated with a 1 per cent. solution of osmic acid, 
a thick black flocculent precipitate is produced. Naphthylamine 
similarly treated first gives a purple solution, and after longer heating 
a brown precipitate. 

2. Tests for Succinic Acid.—a. Nitrate of uranium forms with 
neutral succinates a very sparingly soluble pale yellow precipitate, 
soluble in acetic acid, but insoluble in solution of oil of amber, alcohol, 
excess of ammonium succinate, or sodium acetate. Uranium benzoate 
is almost identical with the succinate in appearance and properties. 

8. Nitrate of cobalt forms with neutral succinates a peculiar purple 
or peach-blossom colour, and if the solution be strong, a precipitate is 
formed soluble in acetate of soda. 

Ammonia renders the solution so precipitated more and more blue. 
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Oil of amber and alcohol greatly facilitate the precipitation ; in the 
latter case a pink precipitate is formed. 

Benzoate of cobalt is red when obtained in the cold, green when 
formed at the boiling point. It is very soluble. a 2 


Examination of Butter. By Hacer and KunstMann 
(Chem. Centr., 1875, 286). 


A puRE butter may be distinguished from a butter adulterated with 
tallow or suet, by bringing little wicks into a quantity of each warmed 
in a small flask, lighting the wicks, and after extinguishing the flames 
noting the odours evolved. 


M. M. P. M. 


Technical Chemistry. 


The Use of Alkalis in the Manufacture of Portland Cement, 
and the Crumbling or Disintegration of the latter. By 
Dr. ErDMENGER (Dingl. polyt. J., cexviii, 503—508). 


Arter the burning of cement, alkaline carbonate is often added in the 
grinding-mills, in order, by the introduction of carbonic acid, to cause 
it to harden more slowly. The use of the mono-salts (mostly calcined 
soda) is more common than that of the bicarbonates ; the volume of 
the cement is not, however, decreased thereby, but remains unaltered, 
just as when water alone is added, but the rapid absorption of the 
water and the intensity of heating will be moderated. The addition 
of alkalis before burning, as well as during the grinding, also renders 
the cement more suitable to retain the water necessary for harden- 
ing it. 

It has already been mentioned that Portland cement often falls to 
pieces during burning, and that the use of coke which yields much 
slag aggravates this defect. This shows itself more especially in the 
so-called dry process, now largely adopted. If a limestone is used 
which is too hard to be levigated, and must be ground in its dry 
state, it naturally becomes more difficult to obtain a very finely divided 
mass. Where it is possible, the clay to be used should be difficultly 
fusible. Under such circumstances itis difficult to burn the mass com- 
pletely, and produce a cement thoroughly well sintered and uniformly 
burnt. Were we to believe, as is erroneously assumed, that the raw 
mass contained too much clay if it partly breaks, we should find that 
this assumption is not correct, by the fact of the greater portion of the 
cement often being quite good and properly composed. We may raise 
the quantity of lime in a cement which is liable to split up, and thus 
diminish this defect, without, however, removing it sufficiently. The 
loose cement will show too large a quantity of clay coustituents—often 
more than are contained in the half-silicate—whereas the solid part, pro- 
vided it has been well mixed, will be found to contain the quantities 
required. This fact also shows why coke slag is less able to attack an 
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easily fusible mass than a more difficultly fusible mass. In the latter 
case the slag becomes fused with the outer portions of the mass, and 
raises its clay contents in such a way that splitting of the mass re- 
sults. It is therefore necessary to prepare the raw mass in a manner 
by which the same already at the commencement of the burning begins 
to frit and slag, before allowing the coke slag to act energetically upon 
the former, and it is thus advisable to choose a dry coke with but little 
ash. Still a difficultly fusible mass requires a flux even when the 
purest coke is present. A small quantity of raw calcined soda—about 
‘5 p. c. or less—often suffices, provided the mass is finely divided and 
well mixed, to bring about an excellent result. This alkali, however, 
does not supply any missing lime, but its object is merely to facilitate 
the fusion, and thus to ensure greater certainty with regard to the 
quantitative results of the burning. The characteristic properties are 
not further altered by the flux. 

Judging from the chemical composition of Portland cement (two- 
fifths silicate of lime and alumina silicate) we theoretically only require 
lime and clay. But in order to obtain on a large scale a good cement 
from any kinds of lime and clay, this theory is not perfect. The 
poorer in alkali the raw material is, the more soda is wanted; while 
with raw material rich in alkali it is not needed. For preparing 
cement on a large scale, therefore, clay, lime, and }—14 p. c. of alkali 
are required. 

Lippowitz (Die Portland-cement-fabrikation, Berlin, 1868, Julius 
Springer) already pointed out the use of soda, but thought it rendered 
the chemical constitution more perfect. Finally the author mentions 
that the presence of alkali found in cement probably mostly originates 
from the alkaline carbonates added before and after the burning, and 
will only in a small degree exist in the raw materials. 


D. B. 


Purification of Argentiferous Gold by means of Chlorine. 
(Annales des Mines, 1875, 208; Dingl. polyt. J., eexviii, 523). 


MILLER’s process, as used in the mints of Sydney and Melbourne, 
consists in treating the crude gold (which contains 5—30 per cent. of 
silver and 1 to 2 per cent. of other metals, copper, and tin) with chlo- 
rine, by passing the gas into the hot metal until chlorine vapours 
escape from the crucible. The surface is covered with a layer of borax, 
and becomes coated during the operation (1—1} hours) with 
auriferous chloride of silver, which at the end of the operation is cast 
into moulds. 

The gold left behind in the crucible is again melted and then cast 
into bars, which consist of 3—-7 per cent. of silver and traces of 
copper. 98 per cent. are brought out in the form of fine gold; the re- 
maining 2 per cent. are to be found in the silver. Besides very little 
copper, the chloride of silver contains in proportion to the silver 12 to 
20 per cent of gold, partly divided among the mass and partly in com- 
bination. When subjected to a second fusion, 60 per cent. of the gold 
it contains is separated. The silver chloride is then purified by again 
fusing it, covering the surface with borax, and gradually adding 
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powdered soda. For 230 ounces (7°15 kilos.) of chloride about 500— 
600 grams of soda are wanted, the operation requiring about two 
hours and a half. The silver obtained from the chloride then only 
contains ‘002—005 of gold. The silver is separated from the chloride 
by a galvanic method. The apparatus consists of a rectangular 
wooden trough, having at two sides vertical basins into which a series 
of zinc plates are placed. The trough is filled with a solution of salt, 
and a metallic conductor is connected with the bottom of the plates. 
The apparatus also has an arrangement consisting of two U-shaped 
copper bands placed between the zinc plates, by which the silver is 
taken up. The spongy silver is remelted in plumbago crucibles. 

The costs for 1 kilo. of metal were 1°92 marks. The losses in 
operating were from 100,000 parts of metal, consisting of 89 per cent. 
of gold, 10 per cent. of silver, and 1 per cent. of other metals ; 19 parts 
of gold and 240 parts of silver, ¢.e., 0°0019 gold and 0°024 silver con- 
tained in the raw metal; the costs, therefore, are increased to 2°80 
marks for 1 kilo. of raw metal. —" 


Chemical Composition of Gases and Slags from Blast 
Furnaces. By W. Kent (Chem. Centr., 1875, 792—794.) 


THE materials introduced into a blast furnace are coal, iron ores, lime- 
stone (or other fluxes), air and water (moisture) ; its products are 
iron, slag, and gases. The author’s method depends on a calculation 
of the quantity by weight of each element passed through the furnace 
within a certain time, from which the quantity by weight of the same 
elements contained in the pig-iron produced during this period must 
be deducted. The difference forms two parts, the one containing vola- 
tile substance, 7.e., gases, and the other non-volatile substances, ‘.e., 
slags. Kent mentions that absolutely correct results cannot possibly be 
obtained, because some of the substances brought into the furnace are 
volatile under certain conditions, and not volatile under others, e.g., 
sulphur, phosphorus, zinc, and nitrogen, and because asmall portion of 
the non-volatile elements escapes with the gases in the form of dust. 
These errors are, however, not very considerable, and can be over- 
looked, so that for most cases, e.g., for the determination of the heating 
power of gases, &c., this method is sufficiently accurate. For testing 
the method the author made a calculation of the composition of the 
gases and slags from the “ Alfreton” blast furnace in England, based 
upon a calculation of the data published in Percy’s ‘‘ Metallurgy.” These 
latter data are :—The chemical composition of the coal, of the ore and 
the limestone flux, and also the statement by which 140 parts of the 
produced pig-iron require 390 parts of coal, 420 parts of iron ore, and 
170 parts of limestone flux. The analyses gave the following com- 
position :— 


Vou. XXIX. oT 
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Ore. Coal. Limestone flux. 

Silicic acid ...... 25°77 | Carbon ........ 74°98 | Limestone........ 54 °4 
Tron oxide ...... 60°24 | Hydrogen...... 4°73 | Carbonicacid .... 42°9 
Alumina........ 6°58 | Oxygen........ 10°01 | Magnesia ........ 0-6 
Limestone ...... 3°51 | Nitrogen ...... 0°18 | Alumina ........ 0°8 
Magnesia........ 8°19 | Water ........ 7°49 | Moisture and loss. 1°3 
Potash.......... 0°74 | Silicates........ 2°61 
Manganese...... traces| Potash ........ 0°07 

100°03 100 07 100-0 


These data are not perfect, since they neither give an analysis of 
the pig-iron smelted with this charge, nor indicate the weight and the 
moisture of the air blown into the furnace. To carry out the calcu- 
lation this deficiency was made up as follows :—The pig-iron is said to 
contain 94 per cent. of iron, 4 per cent. of carbon, and 2 per cent. of 
silicon ; sulphur and phosphorus are absent, as shown by the analyses 
of the charges used. If we suppose Percy’s analysis of the gases to 
be correct, we can then calculate the weight of air passed into the 
furnace. 

No. I shows Percy’s analysis; No. II, the results of the same reduced 
to percentage weights; and No. III, the percentage of the ultimate 
constituents :— 


I. II. III. 
Nitrogen ...... 55°35 57:35 Nitrogen .. 57°35 
Carbonic acid.. 7°77 12°67 Carbon.... 16°61 
Carbonic oxide. 25°97 26°79 Oxygen.... 24°53 
Marsh-gas .... 3°75 2°24, Hydrogen... 1°51 


Hydrogen .... 6°73 0°50 
Olefiant gas.... 0°43 0°45 


100:00 100°00 100-00 


The carbon contained in the gases originates from the coal and the 
limestone. If 1:44 per cent. of the carbon in the coal went over to 
the iron, in order to give it 4 per cent. of carbon, the remaining 
73°54 per cent. of carbon, or 390 x 0°7354 = 286°81 parts of carbon 
for every 14() parts of the pig-iron produced, would be carried away 
with the gases. As the limestone contained 42°9 per cent. of carbonic 
acid, or 11°7 per cent. of carbon, it gave off 170 x 0°117 = 19°89 parts 
of gas. These gases therefore contained, for every 140 parts of iron, 
28681 + 19°89 = 306°70 parts of carbon. As these 306°7 parts 
form 16°61 per cent. of the total weight of gases produced, the latter is 
found, according to the proportion— 


16°61 : 100 :: 806°70 : « = 1846°5. 


The moisture may be calculated at 1 per cent. of the weight of air 
consumed, 7.e., at 13°75 parts. 
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The Table on p. 971 shows a calculation of the composition of the 
gases and slags; the numbers were found by multiplying the quan- 
tities by weight of each material used for the production of 140 parts 
of pig-iron with the percentage quantity of each element contained 
in this material. 

By comparing the calculation of the composition with Percy’s 
analysed results, we find :— 


Carbon, Hydrogen. Oxygen. Nitrogen. 
By calculation .. 16°00 1:22 27°53 55°25 
By analysis .... 16°61 151 24°53 57°35 


Percy does not mention an analysis of the slags. The results found 
by calculation agree sufficiently well with those found by analysis. 
Accurate results, however, cannot be obtained by the method described, 
if, instead of the ultimate, the proximate of the gases has to be deter- 
mined, as we cannot know whether the hydrogen exists in the free 
state or is combined with carbon and oxygen. If, however, anthracite 
is used as fuel, so that the charge does not contain water, and the pro- 
portion of hydrogen in the gases is very small, the proximate constitu- 
tion of the latter can be approximately estimated, as the carbon will 
then be present in combination with oxygen as CO, and CO, the quan- 
tities of which are again determined by the amount of carbon and 
oxygen in the gases. 

D. B. 


Belgian Iron. By Le Cuarexrier (Chem. Centr., 1875, 190). 


In the neighbourhood of Liége, iron ores are found which yield 
a pig containing 1—2, or even 4 per cent. of phosphorus; this ore, 
when mixed with manganiferous ore,—e.g., that from Nassau, which 
contains 15 per. cent. of metallic manganese to 33 per cent. of iron— 
gives a good fine-grained iron. The manganese facilitates the re- 
moval of phosphorus during the operation of puddling, as it forms an 
easily fusible slag. 

It was found advisable to use a blast-furnace of 16—17 meters high, 
the hearth of which is 2 to 2°2 meters high and 1°6 meters wide; the 
mouth is 3°5 meters, and the belly of the furnace is 4°8 meters wide. 
The height of the hearth is favourable to the reduction of the man- 
ganese. 

A charge of lime is used larger than for ordinary pig, and a slower 
blast. The pressure is 10—14 centimeters, and the temperature of 
the blast, 240° C. 

At the Grevignée ironworks, the charge for a manganiferous iron 
consisted of 1,000 kilos. of coke, 500 kilos. of lime, 1,5U0 kilos. of ordi- 
nary ore, and 500 kilos. of manganiferous iron ore; for ordinary pig, 
of 1,000 kilos. of coke, 850 kilos. of lime, and 2,500 kilos. of ordinary 
ore. Three sorts of iron are produced,—A containing more than 
6 per cent. of manganese, and with facets somewhat smaller than those 
of German pig-iron ; B containing 8—6 per cent. of manganese, with 
barely visible facets ; and C with less than 3 per cent. of manganese, 
without visible facets. 
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Compared with ordinary pig-iron (D), C has the following com- 
position :— 
C. - 8. Si. Mn. 
Posse 1—2 0°01—0°1 0°5—1°0 0°25—3'5 
Busse J 1—2 03 0°2—0°5 — 


C contains more carbon and silicon than D, on account of the greater 
heat of the furnace; less sulphur, owing to the slag containing more 
lime and manganese ; it contains the same amount of phosphorus. 

The resulting slag is green within and brown without, and con- 
tains $ to 4 of the amount of manganese present in the ore. A 
large quantity of lime gives a spiegeleisen richer in manganese, and 
a brittle slag. At Ougrée, in order to save coal, a slag is used richer 
in silica. 

Preparation of fine-grained Iron.—Fine-grained iron is prepared 
from the above-mentioned pig-iron, and used for fine wire, sheet-iron, 
axles, and tires of railway carriages, &c., in puddling furnaces, which 
have at Ougrée only two hearths. The blooms are worked with 
hammers of 2,500 kilos. weight, the steam power for which is obtained 
from the waste heat of the furnace. The charges consist of a mixture 
of manganiferous iron with white iron, which is obtained from a pure 
ore at a higher temperature than ordinary pig-iron, and contains less 
than 1 per cent. of phosphorus. Sometimes the manganiferons iron is 
worked alone, but if it contains more than 5 per cent., the decarbonis- 
ation is not complete. The charge consists of 200—225 kilos.; for 
example, for iron plate of best quality, 175 kilos. of spiegeleisen of 
7 per cent. manganese, and 50 kilos. of white-iron for refining; or 
50 kilos. of German spiegeleisen with 12 per cent. manganese and 
175 kilos. of white pig fer the second quality of pig-iron, with 5 per 
cent. of manganese. At Dolhain, 4 of A and $ to 3 of cast-iron are 
used for steel and fine-grained iron ; for steel of second quality and 
fine-grained iron for wire, 4 1 of A, and 2 of white iron; for fine-grained 
iron of second quality, 4 of B, with 3—6 per cent. of manganese, and 
3 of white iron, or C “alone, with less than 3 per cent. manganese. 
he higher the quality of iron required, the higher the temperature 
and the slower the working. For fine-grained iron of the best quality 
only four charges are introduced in 12 hours, each charge consisting of 
900 kilos. of pig, whereas for ordinary iron, there are eight charges in 
12 hours, of 1,700 kilos. of pig. 

In refining manganiferous pig there is 5 per cent. loss, and in the 
case of ordinary pig-iron, 10 per cent. Iron in refining requires its 
own weight of coal. .The presence of manganese has a favourable 
influence in removiug phosphorus; it makes the slag more fluid, and a 
small quautity of manganese remains in the iron; the manganese has 
also a chemical action. 


W. R. 


Metallurgy of Copper. By W. Hamre 
(Chem. Centr., 1875, 378—382). 


By electrolysis of a solution of purified copper sulphate, the metal was 
obtained in a pure state: the atomic weight was determined to be 
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31°66; specific gravity at 0° was 8°945 ; the metal could be hammered 
into plates 0°0026 mm. in thickness. Hydrogen is largely absorbed by 
pure molten copper, and is given off when the metal cools; carbon 
monoxide is absorbed to a smaller extent than hydrogen; sulphur 
dioxide is also absorbed and is not entirely given up on cooling; 
carbon dioxide is not absorbed. Copper does not take up the smallest 
quantity of carbon when the elements are fused together. 0°45 per 
cent. of cuprous oxide slightly decreases the tenacity, but does not 
affect the ductility of copper: 2°25 per cent. of the oxide considerably 
lessens the tenacity: the presence of cuprous oxide tends to render 
the metal more cold- than hot-short. Cuprous sulphide has a similar 
action, 0°5 per cent. of sulphur causes copper to become very cold- 
short, but not hot-short. 

The presence of arsenate of copper to the extent of 2 per cent. 
(= 0°55 per cent. arsenic), renders copper cold-short: if, however, the 
arsenic exists in a non-oxidised state, as much as 1‘0 per cent. may be 
present without producing cold-shortness. 0°5 per cent. of antimony, as 
an antimonate, has little or no influence on copper: the presence of the 
same quantity of antimony in the metallic state induces hot-shortness. 

When lead is present to the extent of 0°15 per cent., the ductility of 
copper is unaltered: 0°3 per cent. tends to cause red-shortness, 0°4 per 
cent., cold-shortness. When the amount of lead exceeds about 0°5 per 
cent., different alloys tend to separate out. 

Very small quantities of bismuth cause cold- and hot-shortness 
(0°05 per cent.). Bismuth oxide is slightly less hurtful than the 
metal. 

The bad qualities of overpoled copper are due, according to the 
author, partly to absorption of carbon monoxide and hydrocarbons, and 
partly to the reduction of small quantities of foreign oxides to the 
metallic state, the most hurtful oxides being those of lead and bis- 


muth: copper which is free from these oxides cannot be overpoled. 
M. M. P. M. 


Notes on Animal Charcoal.—Free Lime and Organic Matter. 
By Rozsert Frszer Smitu (Chem. News, xxx, 100—102). 


On portioning out to the acids their due equivalents of bases, there 
always remains in the analysis of animal charcoal a residue of lime, 
“free lime.” In reporting an analysis of char for refinery purposes, 
the “phosphates” are generally given by difference, and of course 
manure-merchants, when selling the spent, will take care to inform the 
sugar boilers of the existence of phosphoric acid; but, as a rule, in 
refineries this includes tricalcic phosphate, free lime, and loss. 

On the continent a very curious result is noticed in the treatment of 
the charcoal with hydrochloric acid of 2 per cent. for the removal of 
excess of lime. 

1. The weak acid does not remove from the char as much calcic car- 
bonate as is equivalent to the hydrochloric acid used. 

2. In the washings calcic chloride is found equivalent to the original 
hydrochloric acid. 

3. No phosphoric acid is dissolved out by the hydrochloric acid. 

Wagner made an analysis of the dried substance (100° to 120°) 
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obtained by digesting the char six or seven days in 1 per cent. hydro- 
chloric acid :— 


Chlorine 

Magnesia 

Alkalis 

Organic, insoluble 

Inorgatiic _,, 

Sulphuric acid .. 

Phosphoric acid absent 


If we calculate the chlorine out to crystallised calcium chloride, 
there remains an excess of 7°36 per cent. of lime, which Wagner states 
is combined, like the magnesia, with acids of the acetic series. 

The following are analyses the author made to ascertain if “ free 
lime” was a constant constituent of all charcoals. The samples were 
dried at 100° and the results calculated to dryness :— 


Dried at 200°. 

) II. III. EY. 
Carbon and organic matter. 11°51 7°60 9°57 18°33 
Phosphoric acid 35°87 35°76 34°30 
Sulphuric : 0°27 0°37 0°33 
Carbonic 3° 1°61 0°70 0°40 
Sulphur 0°18 0°21 0°10 
Sodium chloride , 0°17 0°16 0°31 
Iron ; 0°69 0°71 0°41 
! 0-19 0:08 0-04 
48°82 45°32 43°62 
3°03 6°25 1:60 


99°43 99°13 99°44 


I. A new char. III. Impalpable dust from dust-room of char- 
elevators. II and IV. Old chars, [V from a refinery where carbon 
goes up, II from one where carbon as steadily decreases. 

These results may be stated thus :— 

# II. III. EY. 

Carbon and organic matter. 11°51 7°60 9°57 18°33 

Tricalcic phosphate 77°17 79°75 77°89 74°72 

Magnesic ‘9 ; 0°53 0°23 0-11 

Calcic sulphate g 0°46 0°63 0°56 

Calcic carbonate ; 3°66 1:59 0°91 


Sodic chloride . 0°17 0°16 0°31 
, 0°49 0°57 0°27 

0°54 0°50 0°34 

3°36 1:96 2°39 

3°03 6°25 1:40 


99°59 99°35 99°54 


Stammer states that in char revivified in the ordinary manner and 
at normal temperatures, there are present organic salts of calcium 
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soluble in water, still more readily in ammonia. By subjecting char 
to ammonia, evaporating, calcining, and testing for phosphoric acid, 
none will be found. The lime which is left is the measure of the 
organic salts of lime, soluble in ammonia-water, originally present. 
The lime found in this way does not equal by a long way the “ free 
lime” shown by analysis ; the balance however is assumed to be pre- 
sent as organic calcium salts insoluble in water and ammonia. It 
follows that, if this is the case with normally burned char, the char 
before burning would contain a still greater quantity of lime combined 
with organic acids. The quantity of organic acid in Wagner’s analysis 
is equal to the HCl originally present, 7.e., 1 p.c. upon the weight of 
the char, or approximately 14 p.c. of calcium salt. 

Any organic acids at all likely to be found in sugar would be found 
in the washings during the subsequent thorough washing with hot water 
to which char is always subjected. Supposing even a portion to be 
finally retained in the char when sent to the kiln-head, the calcic car- 
bonate would be regenerated on re-burning. On the contrary, no 
great difference is found between (V) char before burning, over which 
the proper quantity of faintly acid sugar passed in ordinary working, 
and (VI) same char burned in a pipe in the combustion-furnace at a 
low red-heat. Both chars were dried at 200° C., and the results 
calculated to dryness :— 


: VI. 
Carbon and volatile matter .... QE 8-21 


Tricalcic phosphate , 80°31 
Magnesic phosphate ‘ 0°21 
Calcic carbonate , 3°25 
Calcic sulphate ’ 0°70 
Sodic chloride y 0°17 
Ferrous sulphide ; 0°47 
Ferric oxide rf 0°34. 
i 2°97 
2°94, 


99°57 

A portion of V was boiled with pure caustic soda and filtered. The 
filtrate when acidified and distilled only gave traces of volatile acids 
in the distillate. 

It seems more probable that this lime is present in many if not in 
all charcoals as oxygen apatite, 3Ca;P,0,; + CaO. The following table 
gives the composition of several charcoal phosphates present in chars 
from various sources. All excepting XI, which is new, were contained 
in the working stocks of refineries :— 

Oxygen apatite, Wibel’s phosphate, 
3Ca3P,03 + CaO. CazP,03. 5CazsP,0, + CaO. 

Phosphoric acid .... 43°21 45°81 j 

56°79 54°19 
Vil. VIII. IX. x. 
Phosphoric acid .. 42°99 43°70 43°92 44°08 45°2 
Res wren kane ss.- Se Oe 56°30 56°98 55°92 54°76 
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XI is unused char. VII is known to be mostly used. It would 
appear likely that where the highest heat is carried on the kilns, and 
the greatest amount of washing is practised, there the basic lime would 
increase most rapidly. These phosphates, compared with the precipi- 
tate of the old method of estimating phosphates by adding ammonia 
to a hydrocholoric acid solution of the char, would give :— 


Phosphoric acid 
Lime 
Ferric oxide 


The octocalcic phosphate, CagP50.;, yields— 


Phosphoric acid 48°74 47:91] = Precipitated 
51:26 52°09 phosphates. 


Animal charcoal is obtained from a mechanical mixture of Cas;P.0,. 
CaCO; and gelatin-producing substances, and these, on subjection to a 
red-heat, yield tricalcic phosphate with varying proportions of apa- 
tite, the undecomposed chalk, and nitrogenous carbon. Wibel states 
that on igniting pure artificial Ca;P,0,, chalk, and casein, in varying 
proportions, 5Ca;P,0, + CaO was obtained, of which, when moistened 
with ammonium carbonate, 30 to 40 p.c. of. CO, was found to be 
unrestorable ; had Wibel re-ignited his phosphate several times with 
organic matter and calcium carbonate, he would ultimately have ob- 
tained oxygen apatite. Although Aeby has tried to show that this 
basic salt exists in the phosphate, it is not found in the fresh charcoal, 
and no increase of basic phosphate is produced by its repeated pas- 
sage through the kiln. 

Warington has found that oxygen apatite is formed by the continued 
action of boiling water on gelatinous tricalcic phosphate; cold water 
required a considerably longer time. 

Four new chars were boiled in water, the filtrate evaporated, and 
the phosphoric acid determined; they yielded 0-061, 0:043, 0-034, 
0°43 p.c. on the char, and the acid appeared chiefly combined with 
magnesium; five grams of char boiled with 100 c.c. of water gave 
3206 p.c. of lime and 0°04 p.c. of phosphoric acid. On the basic 
phosphate the action appears reversed. We now know that charcoal 
in the act of production acquires a certain amount of basic lime, and 
that the igneous action is quite capable of giving rise to all subsequent 
additions to the initial amount without calling upon the aqueous 
method for assistance. The following charcoal determinations show 
that the presence of organic matter is helpful to the formation of 
apatite, and that in kiln-head char thoroughly washed, the amount of 
such matter insoluble in acids is sufficiently large :— 


Before burning. After burning. Difference. 
10°11 9°66 0°45 
10°14 9°45 0°69 
10°65 9°72 0°93 
10°37 9°88 0°49 

9:98 9°49 0°49 
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This difference must of course vary according to the quality of 
sugar used and the mode of working. 

Stammer’s hypothesis has no solid foundation ; it would indeed be 
strange if any acid should be present able to resist a heat of 800° F., 
and though not estimated, showing no loss from deficiency equal to 
what would be necessary. 

Divis gives a process for estimating caustic lime in chars. He boils 
a weighed quantity with sal-ammoniac, and passes the ammonia into 
acid. This process, however, as might be anticipated, is worthless, 
and a difficult chemical problem would be solved by any one who 
should discover a new method of quickly and accurately estimating 
uncombined or basic lime in chars. 

D. B. 


The Present State of the Bisulphide of Carbon Industry. 
By O. Braun (Chem. Centr., 1875, 810—815). 


In 1872 the state of the bisulphide of carbon industry was the follow- 
ing :— 

For the preparation of bisulphide of carbon, the only method used 
was that of Lampadius, depending on the passing of vapours of sulphur 
through red-hot coal. All the forms of apparatus described, except 
Galy-Cazalat’s, are similar to each other, and consist of a retort, fixed 
vertically into a furnace, with a cover and two openings. Through 
one opening a tube open at both ends leads into the interior, and 
almost to the bottom of the retort; to the other opening a tube is 
attached, which forms a connection with the cooling apparatus. The 
latter is arranged so that it cannot be stopped up by the solidification 
of the sulphur, and thus prevent the outlet of the gases. After filling 
the retort to the brim with charcoal or coke, the cover is put on, the 
connection made between the tube and the cooler, and the fire lighted. 
Sulphur is now introduced into the retort through the tube, and 
passing from the bottom through the red-hot -charcoal, combines with 
the carbon, and is condensed in the cooler to bisulphide of carbon. 
The process is continuous; the addition of sulphur takes place every 
10 minutes, that of the coal every 12—24 hours. The great disadvan- 
tage in this mode of manufacture is the necessity of often completely 
emptying the retort, in order to remove the coal and sulphur residues, 
whereby the workmen are exposed to heat and vapours, and much 
loss of material and time is incurred, and these vapours cause great 
annoyance to the neighbourhood. 

Galy-Cazalat and Huillard’s patented apparatus consists of a retort, 
in which a portion of the coal is burnt, and then used for heating the 
remainder of the coke. This apparatus would doubtless answer very 
well if heat were liberated in the combination of sulphur with carbon. 
This, however, is not the case, and it therefore becomes necessary to 
renew the access of air; and although in so doing no violent explosions 
take place, since the bisulphide of carbon is ignited before forming a 
dangerous mixture of air and gas, still a considerable quantity of sul- 
phar is lost, or at least only used as fuel. The author seems to doubt 
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the use of this apparatus for the manufacture of animal charcoal, 
which was suggested by the inventor. 

Clay retorts were probably used at first because the temperature 
necessary for the formation of the carbon bisulphide had heen over- 
estimated. Cast-iron retorts are now used, the plates are about 50— 
70 mm. thick, and if well fixed last several months, so that with a 
retort weighing 1000—2000 kilos, 20,000 kilos. or more of bisulphide 
of carbon can be prepared. The mass of the retort is at the same time 
converted, with great increase of volume, into a sulphide of iron, diffi- 
cultly soluble in dilute sulphuric acid. Vertical retorts ought to be 
used, the diameter not being more than 0'4 meter. It is also very 
advantageous to use elliptical retorts. Enamelled retorts might per- 
haps be durable. A considerable progress was made in the bisul- 
phide of carbon industry when the sulphur was no longer put into 
the retort as a solid, but was passed into it in the form of vapour. 
Still the present method requires many alterations and improvements, 
especially with regard to the yield, the want of fuel, the wear and tear 
of the apparatus, and also the effect of the heat and the vapours on the 
workmen. 

As charcoal and coke do not consist of pure carbon, but contain 
besides ash, also hydrogen and oxygen, other compounds are formed, 
such as sulphuretted hydrogen, which, as it contains sulphur, not only 
decreases the quantity of sulphide of carbon produced, but also escapes 
from the condenser, saturated with sulphide of carbon vapours. 
Besides this other gases are formed, which partly dissolve in the bisul- 
phide of carbon, and give it a disagreeable odour. The quantity of 
gases increases with the amount of moisture (H and O) in the char- 
coal. 

The crude bisulphide of carbon thus formed contains, besides about 
10 per cent. of free sulphur, sulphuretted hydrogen and probably 
several other bodies, compounds of carbon, sulphur, and oxygen. Dis- 
tillation alone does not give a pure product. Bonniére obtained a pure 
substance by arranging his rectifying apparatus in such a way that 
the vapours had to pass through solutions of potash, ferrous oxide, 
and salts of cupric oxide. Leyferth obtained a good product by pre- 
cipitating the vapours with a stream of fresh cold water. Deiss 
recommends for the same purpose the use of soda, chlorine-water, and 
chloride of lime. Sidot once rectifies his crude product, and then 
shakes it up with pure mercury. A very pure product is obtained by 
repeatedly distilling the bisulphide of carbon from pure oil ; so long as 
the purification is not perfect, the oil has avery repulsive smell, and 
becomes sulphury. 

The most important properties of bisulphide of carbon, with regard 
to its technical application, are its solvent power for oils, fat, resins, 
tars, sulphur, phosphorus, &c.; its insolubility in water; its specific 

vity, which is greater than that of water; its low boiling point 
(46° C.); the high specific gravity of its vapour (38 compared with 
hydrogen) ; its low igniting point (170° C., but probably, under certain 
conditions, lower). 

Several patents have been taken out describing details of the ap- 
paratus used for extracting with carbon sulphide, the principle being 
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the same in all cases, viz., removing the oil with bisulphide of carbon 
uutil saturated, and recovering the same from the oil, as well as from 
the residue of the fatty raw material. From the exhausted residue 
the sulphide of carbon can be distilled with steam, hot air, or a mixture 
of both steam and air. Boiling water does not answer. From the oil 
the bisulphide of carbon is at first distilled with dry, and afterwards 
with wet steam. 

In 1862 the author began to extract fatty wool residues, the diffi- 
culty consisting in recovering the hisulphide of carbon, after removing 
the oil, without spoiling the wool. A mixture of steam and air was 
passed into the wool, entering the vessel at the top, and thus causing 
the specifically heavier bisulphide of carbon to escape at the bottom. 
The apparatus was improved to such a degree that the escaping air 
was perfectly free from bisulphide of carbon, and that thus the con- 
=" of the latter was but very slight (100 kilos. require 0°25 kilo. 
of CS8,). 

In 1863 Bonniére patented an apparatus for extracting olive- 
residues (Wagner’s Jahresbericht, 1863, 562), and Moison’s (Annales 
du Conservatoire des Arts et Métiers, iii, 55) apparatus was described by 
Payen. 

Since 1868 the author has tried experiments on a large scale, for 
the purpose of extracting the press-residues from oil factories where 
palm-nuts are worked up. These residues still contain about 25 per 
cent. of oil, and it is necessary to grind the fruits properly, in order 
to allow the bisulphide of carbon and steam to pass through them. 

The author, in conclusion, describes an apparatus used by Braun 
Brothers, of Moabit, near Berlin, where 5,000 kilos. of palm-nuts are 
exhausted in 12 hours, the apparatus consisting of a horizontal cylin- 
der, holding about 10,000 kilos. of bisulphide of carbon, used for 
storing the same, four vessels holding smaller quantities of bisulphide 
of carbon, and used for measuring purposes; six extracting vessels, 
forming upright cylinders, 1:1 m. high and 0:7 m. wide, holding 
250 kilos. of pressed product, two distilling vessels with a worm and 
an air-pump. 

Finally, the author states that petroleum cannot be profitably used 
for extracting purposes, as its solvent power is not so great as that of 
bisulphide of carbon, and as some residues, especially when wet, 
cannot be extracted by its use. 

D. B. 


On the Treatment of Filtered Anthracene Oil. 
By A. McDonatp Grauam (Chem. News, xxxiii, 99). 


Two methods of extracting anthracene from the strained green oil are 
employed by tar-distillers, the first consisting in subjecting the oil to 
fractional distillation, retaining only that portion of the distillate 
which comes over between 300°—360° C.; the second, in redistiiling 
the whole of the oil, rejecting the first portions, and continuing the 
operation until the residue is coked. The second method was used by 
tar-distillers when anthracene was sold on the bisulphide and petroleum 
test, while the first was found to be unprofitable. Tar-distillers now 
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generally distil the oil until the distillate shows an anthracene set; the 
residue in the still is then run out into a tank, and when sufficiently 
cold, treated in the ordinary manner. Thus a solid of 17 per cent. of 
real anthracene is obtained, which can be easily bronght up to 36 per 
cent. by washing it, being comparatively free from hydrocarbons dis- 
tilling at a higher temperature than anthracene, 


D. B. 


Explosions in Coal Mines. By Fayz 
(Compt. rend., Ixxxii, 440, and 479). 


Ir is suggested that naked lights should be placed at short intervals of 
about 10 meters, along the ceilings of the galleries of coal mines, in 
order to burn the gases as they exude, whereby dangerous accumula- 
tions of combustible gases would be avoided, and therefore explosions 
prevented. 


C. . 


Hai-thao, a New Substance used for Finishing Cotton Ma- 
terials. By J. J. Herimawnn (Dingl. polyt. J., cexviii, 522). 


Hai-THao or gelose is obtained from an alga, occurring abundantly in 
Cochin China and in the Mauritius, in the form of coarse, flat fibres, 
which when hard and tough are about 30 cm. long. It is without 
smell or taste, and consists of a transparent colourless mass, covered 
with a net of non-transparent veins. It is insoluble in cold water and 
dissolves completely in hot water only after boiling for ten minutes, 
and then forms a transparent, thin, dirty white solution, which on 
cooling deposits a yellowish-grey jelly, soluble on boiling. The jelly 
is neither acid nor alkaline, and does not show any signs of fermenta- 
tion or putrefaction, even when kept for about eight days. 

Thao dissolves in cold strong sulphuric, hydrochloric, or nitric acid, 
and is reprecipitated on adding water. To alkalis it behaves in the 
same way as to water, and is insoluble in alcohol both cold and hot. 

With regard to its use for finishing cotton materials, Heilmann’s 
experiments seem to show that it can be used only in hot solutions. 

With a dilution of 1 part of thao with 300 parts of water, the solu- 
tion first begins to fix itself on the textures. With 1 part to 100 parts 
of water, the materials are rendered soft to the touch, and the texture 
gains in substance, but not in stiffness. Comparing this substance— 
(one litre of which costs about eight German pence)—with potato- 
starch and dextrin, we obtain, by using 50 grams of dextrin per litre, a 
substance of less firmness, and by using 100 grams of dextrin (one litre 
costing five pence) a substance of a ereater firmness, than by using the 
1 per ‘cent, thao- solution; whereas 50 grams of potato-starch in one 
litre of water produce greater stiffness than the latter. Neither 
dextrin nor starch fills the thread as perfectly as thao; moreover, 
those substances produce a much more dry and coarser texture. By 
adding glycerin to the thao-solution, a still softer and at the same 
time stronger material is obtained, the addition of talc, pipeclay, &c., 
yields a material of a fatty touch, ‘and much finer and more delicate 
than that obtained from a dextrin or starch solution. Cot‘on finished 
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with thao is not acted upon by-cold water, as is the case with dextrin 
and starch; the former cannot, however, be used without ultramarine, 
as it gives to cotton a yellow tinge, and even when the former is added 
a greenish tinge is perceptible. 

With twilled materials thao draws the substance together, and thus 
prevents them from coming out well. 

Heilmann concludes from his experiments, that thao can only be 
used for fine textures, soft and firm to the touch, and that it cannot 
be used as a substitute for dextrin or potato-starch where a strong 
and stiff material is required. To enable this agent to compete with 


dextrin and starch, its price must be corsiderably lowered. 
D. B. 


Use of Sodium Sulphide in Tanning. By W. Eirner 
(Dingl. polyt. J., cexviii, 355—361, 437—453, and 508—517). 
Tanners have long since perceived that lime does not in all respects 
afford the means of preparing the skins for a thorough tanning. 
After some speculations, they have succeeded in improving the lixiviat- 

ing-process. 

The favourable action of soda when added to the lime having been 
noticed, three depilatories were used, viz., the long-known “ rusina”’ 
Bottger’s green-lime and gas-green lime, each having hydrosulphide 
of calcium as acting substance. These agents were applied to the 
hair side of skins, and in a few hours dissolved the hairs in proportion 
to the quantity of sulphide they contained. The hair was of course 
rendered perfectly useless, but by macerating the flesh side with lime, 
it was not destroyed ; moreover, the skins did not lose any valuable 
substances. 

Lindner (1855 ; 137:221) prepared an aqueous extract of the above 
agents, by which a large portion of impurities was removed, and 
dipped the skins in this clear solution, the strength of which can be 
regulated by a Baumé’s hydrometer. The skins were thus cleansed 
much better and more quickly, and experienced tanners, like Kampf- 
meier of Berlin, considered the leathers produced by this method 
superior to limed leathers. 

Sulphide of lime, however, in its above-mentioned forms has several 
disadvantages. In the form of rusina it was commercially too expensive, 
and centaining poison could not be recommended. Bottger’s green 
lime also is too dear, and the smell of sulphuretted hydrogen it causes 
in works is disagreeable ; gas-lime, however, is at present very scarce. 
It was therefore necessary to obtain alkaline sulphides cheaper than 
sulphide of lime. 

M. Louis Matern of Antwerp exhibited at Vienna in 1872 a new 
depilatory liquor, and an apparatus constructed by him, by which skins 
treated with his liquor were depilated. 

The author analysed this liquor, and found it to contain slaked 
- lime, soda and sulphur approximately mixed, but as the specially 
acting substance he discovered sodium sulphide. M. Matern evidently 
thought that the total mixture and not one special substance produced 
the desired effect, and used it merely for depilating sheep and goat 
skins. 
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Kitner in 1873 treated skins of calves, bullocks, and horses with this 
liquor very successfully, finding from the commencement of his experi- 
ments that the mixture was the more effective the more sodium sul- 
phide it contained, and he therefore resolved upon using this 
substance exclusively. He obtained perfectly pure sodium sulphide 
from de Haén, and the results of the depilation were very remarkable. 
Bullocks’ skins were depilated in 15 hours, and calf skins in 4 hours. 
De Haén at once understood the importance to be attached to this 
reagent, and therefore began to prepare it on a large scale. 

The author next describes the uses of sodium sulphide as special 
depilatory in the manfacture of under-leather, in the first place strictly 
in regard to sole-leather, and secondly with regard to thin leather, as 
used for the inner soles of boots. 

In the case of the sole-leather, loosening of hair is the only 
object in view, and this is effected either by the different sweating 
processes, or by placing the skins in fermenting barley-groats, &. 
The skin is said to be only slightly altered in its outer parts, the real 
leather and other parts retaining their natural condition. This latter 
fact, however, is ensured much better and more safely by using 
sodium sulphide, and in this case this method will be seen to be in 
conformity with that of sweated skins, whereas with other kinds of 
leather, the tannin has to be modified. The following constitutes the 
depilatory operation : 

The skins are spread out flat upon each other on their flesh side, 
and then painted with sodium sulphide, care being taken to brush 
the solution over the hair in such a manner that it touches the skin. 
After this is done the skins are folded together, put in a warm place 
not below 19°, and covered with a wet rug, to prevent them from 
drying. In about 15 hours the skins are ready for depilation. 

The solution is prepared by dissolving a weighed quantity of crys- 
tallised sulphide of sodium in hot water, using 1 kilo. of the salt and 
2 litres of water. This solution must be thickened with lime, using 
_ 3 parts to one of sodium sulphide.. The qnantity of sodium sulphide 
required in depilating the skin of a bullock varies, according to the 
size of skin and quantity of hair, between 100 end 120 grams. Dried 
skins require 17—35 grams more salt. 

It is necessary to apply the solution to all parts of the skin, more 
especially to the head and along the back, and to remove any stones 
or coarse sand from the lime, which prevents the solution from acting. 
It is also a matter of course that the skins should be soft before 
treatment, and if dirty on the hair-side, they should be well cleaned. 

Betore removing the hair it is advisable to wash the skins in water 
in order to get rid of the caustic depilatory, otherwise the hands of 
workmen would suffer very severely. The washings need not be 
saved. ; 

After removing the hair, the skins are placed in fresh and hard 
water, partly to wash them, but partly also to swell them, because 
without this the fleshing of the skins would be rendered very difficult 
and perhaps impossible. The leather clippings obtained from the 
fleshing are identical to those of sweated skins, and must be treated 
with lime before boiling them up for glue. After the fleshing, the 
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skins are treated in the usual manner, and tanned like sweated 
skins. ad 

With regard to the manufacture of the second class of under leather, 
viz., leather used for inner soles of boots, the results were not so 
favourable with sodium sulphide. 

The main part of the tanning of such leathers is not entirely effected 
in the pit, where the acids are formed, and which, next to tannin, are 
the most important agents in the preparation of under leather; but a 
preparatory tanning already takes place in the ooze, which latter 
represeuts the principal feature in the manufacture of upper-leather. 
The difference between this under-leather and sole-leather is sufficiently 
marked by the edge and the felting of the fibre. 

In tanning sole-leathers, the outside of the skin is only coloured in 
the ooze, and the at first dead and shrivelled fibre is swelled by the 
acids, and in this state, by the action of acid and tannin on the natural 
fibre, it is converted in the pit into leather. 

Inner sole-leathers which were formerly treated with lime, and 
although they lost part of their grain, were nevertheless brought 
into the ooze in the swelled state, do not at first require acids for 
the swelling, but so much the more tannin to prevent them from 
being spoiled. This tannin enters into the leather with comparative 
quickness, because it is absorbed much better in the ooze than in the 
pit, and because the lime, which dissolves and removes many portions 
of the skin, thus leads the way into the inside of the skin. These 
leathers therefore contain more tannin and less acid than sole- 
leathers. 

Skins depilated with sodium sulphide, as already mentioned, com- 
pletely resemble those of sweated skins, but differ from limed skins; 
the former therefore in their first period of tanning require another 
treatment. 9 

Under all circumstances skins depilated with sodium sulphide are 
less swelled than limed skins, and become less swelled in solutions in 
which limed skins become well swelled, because the former have 
obtained a preliminary swelling through the lime, whereas the latter 
are stillin their naturel condition. The oozes in which these skins are 
to be tanned must therefore contain more acid than lime-oozes. From 
the degree of tanning and swelling of the skin tanners are able to 
determine whether skins are ready for their second treatment. The 
reason why the tanning is slower and a larger quantity of tan has to 
to be used is the following: In the first place these skins contain more 
material to be tanned, for nothing has been -taken out; and secondly, 
their texture is for this very reason firm and close, whereas lime loosens 
and partly destroys it. 

The addition in the quantity of tannin can take place at either of the 
following two stages. We can either give the ooze more material in 
the first tanning, by adding more tan or using one or two more tans, 
and thus obtain a leather of greater firmness and suitable weight; or 
we can use the ordinary number of tans, but allow every separate set 
to stand for some time after having added more tan. In this case we 
form a leather which is more like ordinary sole-leather. 

Tanners who work with galls, valenia, and myrobalans can use the 
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first method, but to those working with tan the latter method may be 
recommended. 

The last-described process can be used only when the hair side of 
skins has been treated with sodium sulphide. Hair, however, is often 
too valuable to be totally destroyed, which of course would be the case 
in the above, but if the flesh side of skins is treated the hairs will be 
only partly removed. 

A well-known tanner gives the following account with regard to 
this defect and the means of remedying it :— 

After treating the skins they were placed in layers and left to them- 
selves for some time till the hairs became loose. Thev were then hung 
up and allowed to run off every two hours, and after 6—10 hours could 
be easily and completely depilated in the fulling trough. It was further 
noticed that leathers treated on the flesh side dried very quickly, and 
that this circumstance prevented the depilation. In order to remedy 
this defect, the writer placed the treated and folded skins in a tub full 
of water. The skins were well swelled and gradually rase above the 
water, because they increased in volume, and the hair could be removed 
from all parts of the skin. Skins treated with sodium sulphide are 
said to have 10°4 per cent. more weight than limed skins. 

The tanning in this case must be effected in the following manner: 
The fibres of such skins have already begun to swell and therefore do 
not require those powerful agents, i.e., larger quantities of acids, which 
sweated skins require. The ordinary tans are sufficient. 

The author thinks that the lime will soon be superseded by sodium 
sulphide, because it is very essential in the summer to hasten the first 
operations, and also because a better quality of leather is obtained, 
which latter will henceforth be the watch-word of the tanner, for the 
American hemlock-leather competes very successfully with second- 
class leathers tanned in Germany, and therefore the author believes 
that, in order to ensure the manufacture of first-class leather, the 
skins must in the first place be treated with sodium sulphide. 

Eitner admits that there are tanners who still object to the use of 
sodium sulphide in the manufacture of upper-leather, but he thinks that 
they have not applied it properly, and insisting on their old method, 
have not considered the slight modifications which have to be made. 

Tanners have hitherto been of opinion that skins treated with lime 
give upper-leathers combining firmness with softness. Hitner does 
not dispute this fact, but states that lime removes valuable substances 
from the skins which sodium sulphide will not do, and he therefore 
recommends the following method :— 

The skins are soaked, stretched, and if possible fulled. A very 

,careful stretching is enjoined by the author. The skins are then 
treated with the above-mentioned mixture of 1 part of sodium sul- 
phide and 3 parts of slaked lime. The quantity of sulphide required 
for each skin depends on the quality and size of the skin, on the 
quality of the sodium sulphide, on the larger or smaller degree of 
softness, also on the quality of the lime mixed with the sulphide, and 
finally on the hardness of the water used, as a portion of the sodium 
sulphide is fixed by the constituents of hard water and is thus rendered 
ineffective. 


VOL. XXTX. 3 U 


986 ABSTRACTS OF CHEMICAL PAPERS. 


Certain varieties of lime may contain substances which combine with 
the sodium sulphide, and in such quantities as to completely neutralize 
the action of the latter. Taking also into account the various quali- 
ties of sodium sulphide, which are often much lowered when the 
salt is kept for some time in a damp place or badly packed, it is easy 
to see that absolutely exact numbers cannot be given in all cases, and 
that only the skill and experience of the practitioner can determine the 
proper quantities to be used. 

Under normal conditions, i.e., a medium article in strength, size, 
and softness, medium hard water (10°—20° of hardness), pure lime, 
good and new sodium sulphide, we require for a piece of 


Green bullock’s skin............ 105—175 grams. 
Dry p* as hie beh oka kk ies 123—193 ss, 
SE ian ci ecae tees vedews 88 -123 __,, 
Be Rs wikis vies seedeens 30— 53, 


The macerated skins are folded together, their flesh side being inside 
and their hair side out, and are then placed in a tub and covered over 
with water. After 12—24 hours the skins are ready for depilation. 
For the further working of the skins two methods may be employed. 
In the first the skins after depilation are scraped, which can easily be 
done, as the flesh side was exposed to the action of the sodium sul- 
phide. The heads are then cut out and the skins eventually shaved. 
The author here mentions the treatment of leather straps used for 
machines—a mean between sole and upper-leather. The skins when 
depilated and shaved are placed in soft water and soaked for 2—3 
days, when they are again trimmed. After being stretched they are 
soaked in water for a short time and are then ready for tanning. 

The solutions must be only very slightly acid; and they may be used 
more concentrated than usually ; the number of tans used must never 
be below eight. By adding 250—500 grams of bicarbonate of soda 
the solutions will be kept neutral, or we may add $—1 kilo. of salt, 
which, in spite of the acid, will prevent the leather from becoming too 
hard. 

Eitner now returns to the upper-leathers which had been scraped 
and shaved. The upper-leathers which had been scraped and salted 
are not swelled to the same extent as in the lime process, still they are 
in a state suitable for tanning. Before doing this it is advisable to 
clean them. About 5 kilos. of oat-straw are boiled in 110 litres of 
water, the liquid cooled, the straw picked out, and the skins placed in 
this solution. If dung of birds or dogs has to be used, the solution 
must be made with cold water and the skins treated in the cold. The 
skin can now be tanned. 

In using the ordinary tans the skins swell too much and become 
too hard, but with extracts they tan exceedingly well. We must 
therefore work differently if we employ the usual method of tanning, 
adding bark. The skins are treated exactly in the above-mentioned 
manner till the depilating process has been finished, but after this 
they are once more placed in the same vessel in which they were 
washed after treatment with sodium sulphide. By placing them in 
this vessel the greater part of the active sodium sulphide is regained 
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— 


TECHNICAL CHEMISTRY. 987 


and may then be used for swelling the skins. For new and thin calf 
skins the solution alone suffices, but for harder qualities of leather 
more sodium sulphide must be added, using about 35—88 grams for 
a bullock-skin, 27—-53 grams for a kip, and 13—22 grams for a calf- 
skin. The further operations are, with exception of the smoothening 
process, quite in conformity with those used in the lime-swelling 
process. 

The use of sodium sulphide is very essential in the manufacture of 
deer and kip-leathers. As is well known, it is very difficult to work 
these skins into leather, as most kinds possess a strong and coarse 
fibrous texture, and good leathers can be obtained only by the use of 
good and special means. The skins must in the first place be well 
soaked and be brought into the ooze as quickly as possible. Where 
there is no good river water for soaking the skins, soda must be added 
to the well water. Sodium sulphide, however, answers better, adding 
about 17—53 grams to the water. The skins can thus be soaked 
much more quickly and are then ready for their further operations. 

For treating most foreign skins lime alone was found to be insuf- 
ficient and arsenic had to be used. On adding realgar or orpiment to 
the lime the sulphur in the ooze combines with the lime to form 
sulphide of calcium, a substance similar to sulphide of sodium. As 
the sulphur and not the arsenic acts in this case, and as the latter is 
very expensive and dangerous, sodium sulphide could be more favour- 
ably used. For very hard skins twice the normal quantity of sodium 
sulphide may be used without fear. 

In the manufacture of horse-leather a portion of the skin, viz., the 
back part, is always tougher than the other parts of the skin, and 
therefore requires more sodium sulphide. The tanning of these 
leathers is performed in well-prepared solution, which can after- 
wards be more concentrated with tannin, as it is very advantageous 
to strengthen the ooze by adding extracts to it. The use of extracts 
deserves the highest attention as regards the quality of the leather 
and the profitable consumption of the tannin materials. 

The tanning of pig skins also belongs to that of upper-leathers. 
These skins are generally very loose and the large amouut of fat they 
contain renders the process more difficult, as the lime-soap formed can 
only be partially removed and thus hinders the tanning. By using 
sodium sulphide this soap is converted into a substance soluble in 
water. 

Manufacturers of morocco-leather have adopted the use of sodium 
sulphide, because the lime frequently spoils these kinds of leather. 
The author would like to know whether the wool obtained from these 
skins treated with sodium sulphide shows the same defects as that of 
skins treated with lime. He thinks that the former will wash better, 
as the fat has been removed and does not require a separate treatment 
with soda, as is the case in the lime process. 

With regard to the manufacture of kid-leather, Eitner states that 
its treatment with sodium sulphide is fully described in No. 13 of 
‘“‘Der Gerber,” and that thus the question respecting the use of 
sodium sulphide is settled for the present in all the branches of the 
leather industry. 
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The author in conclusion states that the results of his method 
depend on the quality of the sodium sulphide used. He recom- 
mends it to be used in a tolerably pure state, and asserts that the 
less damp and the more bright and transparent it is, the better will 
be the quality. The amount of acting substance varies very con- 
siderably, a difference of 30 p. c. having been found in various trials. 
These differences are due partly to the decomposition and changes 
of the salt, but partly also to its manufacture, some samples hav- 
ing been found to consist chiefly of caustic soda, which absorbs 
moisture and carbonic acid from the air, and is converted into 
common soda and thus loses its action. This latter circumstance 
explains why many tanners in Germany add lime to the sodium 
sulphide. The latter having been kept for some time was chiefly 
converted into carbonate of soda, which alone has only a very 
slight action, but by adding lime, caustic soda was formed which acts 


more strongly and partly replaces the sodium sulphide, though in a + 


very imperfect way. It is also very essential to keep the sodium sul- 
phide in a dry place in well-closed vessels, and the tanner is advised 
to use it as quickly as possible, because the longer it is kept the less 
valuable it becomes. 

For experiments on a small scale Hitner recommends not to buy 
the sulphide, but to prepare it according to the following method :— 
3 kilos. of lime are placed in an iron vessel and slacked, after this 55 
litres of water and 6 litres of cryst. soda are added and the mixture 
heated and agitated. As soon as the boiling commences, 1 kilo. of 
flowers of sulphur is gradually added and the whole boiled until the 
liquid assumes a deep golden-yellow colour and shows no lumps of 
sulphur. The mixture is then allowed to cool, and may eventually be 
thickened with lime and directly used for working. 

D. B. 


“ Aachen Indigo.” By M. Reimann (Chem. Centr., 1875, 750). 


Tus dye-stuff, which has lately come into the market, is identical 
with ‘‘indulin,” “artificial indigo,” “ bengalin,” &c., substances pro- 
duced by the action of potassium nitrite upon aniline hydrochloride. 


M. M. P. M. 


Adulteration of Cochineal by Zinc Sulphate. 
By Ene. Durrwett (Bull. Soc. Chim. [2], xxv, 202). 


A samrLe of cochineal found adulterated with zinc sulphate, which was 
probably effected by immersing the cochineal in zinc sulphate, and then 
in an alkali, whereby the white pulverulent aspect of the genuine 
article was imparted and the weight increased. our 
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Manufacture of Sodium Acetate and of Pure Acetic Acid 
from Pyroligneous Acid. By E. Doutrus (Chem. Cenitr., 
1875, 728—733, and 744—749). 


Tue crude distillate obtained by heating wood in closed vessels is 
re-distilled, and saturated with calcined soda added in successive 
small quantities: after 24 hours, the liquid is decanted, boiled down, and 
allowed to crystallise. The crystals are purified by re-dissolution and 
re-crystallisation. In order to remove the last traces of organic matter 
from the sodium acetate, the crystals are heated until the water of 
crystallisation is driven off; the mass is then removed to another 
vessel and strongly heated until it fuses to a thin homogeneous liquid : 
in this way, the organic matter is charred, while the sodium acetate 
does not undergo decomposition. The fused mass is dissolved in hot 
water, the liquid is filtered, boiled down, and allowed to crystallise, and 
the crystals are dried at 30°, or by means of a centrifugal machine. 

Another method of purifying the sodium acetate consists in dis- 
solving the crystals in water, filtering through animal charcoal, boiling 
down, and re-crystallising. 

By saturating the crude pyroligneous acid with lime, decanting, 
adding calcined Glauber’s salt, and filtering, a solution of sodium 
acetate is obtained, from which the pure salt may be obtained by 
simple repeated crystallisation. This method necessitates repeated 
washing of the precipitated calcium sulphate, and therefore the con- 
sumption of large quantities of fuel in the evaporation of the large 
volume of liquid so obtained. 

In order to obtain acetic acid of 7—8 Beaumé (sp. gr. 1:05 to 1:06) 
containing from 40 to 50 per cent. of glacial acid, 1 equivalent of the 
pure crystallised sodium acetate is decomposed by means of 2 equiva- 
lents of concentrated sulphuric acid: the acid so obtained is digested 
with manganese or red-lead, and rectified. By collecting the distil- 
late in separate portions, acids of varying degrees of strength may be 
obtained. 

For the preparation of glacial acid, Melsens’ method is recommended : 
this method consists in preparing anhydrous potassinm acetate by 
saturating pure acetic acid with pearl-ash, evaporating to dryness, 
and fusing the residue at 300°. The potassium acetate is mixed with 
a quantity of pure acetic acid of 7—8 Beaumé, sufficient to form the 
acid-salt, which is then heated in a suitable vessel: dilute acid at first 
comes over, but as the temperature increases, the acid salt is decom- 
posed, and a distillate is obtained which solidifies on cooling. The 
residue is again treated with acetic acid, and a further quantity of 
acid salt is thus obtained. By rectifying the distillate over freshly- 
fused potassium acetate, pure glacial acid is obtained. 

In order to prepare a dilute acetic acid of pure taste, suitable for 
use as a condiment, pure sodium acetate is decomposed with the equi- 
valent quantity of sulphuric acid of 60°, and the liquid is filtered from 
precipitated Glauber’s salt, concentrated, and cooled down, whereby 
the remaining portions of the Glauber’s salt are almost entirely pre- 
cipitated. 

M. M. P. M. 
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Antiseptic Properties of Borax. By M. Scunetzier 
(Compt. rend., Ixxxii, 513). 


In support of his previously expressed views, the author refers to a 
letter from an English traveller in California, who there observed that, 
in a soil containing borax, the carcass of a horse had, for four months, 
remained without decomposition, the flesh continuing perfectly fresh, 
and the eye retaining its clearness and brightness. For most of the 
proposed applications of salicylic acid to the preservation of milk and 
the products derived from it, experience has shown that borax is 
equally efficacious ; and it has the advantage of being cheaper and more 
convenient. 


R. R. 


Thymol as an Antiseptic. By A. Husemann 
(Chem. Centr., 1875, 822). 


THYMOL is strongly recommended as an antiseptic in place of phenol. 
Comparing equally strong solutions of the two substances, the power 
of thymol to prevent putrefaction exceeds that of phenol, inasmuch as 
it is less volatile, and less easily forms, by oxidation, other compounds 
which exert only a slight antiseptic action, or none at all. Moreover, 
it has a fainter odour, and is less poisonous. 


KE. W. P. 


Paracresylic, Carbolic, and Salicylic Acids as Disinfectors. 
By Hermann Enpemann (J. pr. Chem. [2], xii, 260—264). 


Bacteria are carried off by the vapour of water, and multiply when 
introduced into a liquid capable of supporting their life, such as 
Cohn’s solution, containing, in a litre, about 10 grams of ammonium 
tartrate and 1 gram of potassium phosphate, with a small quantity of 
calcium phosphate. 

Air was passed through cotton-wool and sulphuric acid to filter it, 
and through a decomposing liquid mixed with a disinfector, and 
finally into Cohn’s solution. It the disinfector acts properly, Cohn’s 
solution remains clear, otherwise it becomes cloudy. The experiments 
were so conducted that air was drawn through the apparatus for 24 
hours, and then the whole allowed to rest for another 24 hours. A 
table of the results is given, which shows that for complete disin- 
fection, the minimum amounts to be added are, of paracresylic acid,— 


Paracresylic acid........ 1 part in 516 parts. 
Carbolic acid .......... 1 s we « 
Salicylic acid .......... 1 ~ oe « 


The experiments show that bacteria are not always killed when 
motionless ; that salicylic acid works well only in acid solutions ; and 
that if sodium phosphate be present, the salicylic acid added does not 
represent the acid that works, seeing that phosphates combine with 


salicylic acid, rendering it, therefore, ineffective. 
KE. W. P. 
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Practical Applications of Salicylic Acid. By H. Kose 
(J. pr. Chem. [2], xiii, 106—112). 


Tue author, in conjunction with E. von Meyer, has experimented on 
the antiseptic properties of salicylic acid, with the following results :— 

Pieces of beef and mutton, weighing several pounds, were thoroughly 
rubbed over with dry salicylic acid in powder, and then pressed into 
glass beakers, which were covered with parchment-paper previously 
soaked in a warm aqueous solution of salicylic acid. The meat kept 
well for several weeks, after which putrefaction set in. 

Pieces of meat, immersed for some minutes in a hot solution of 
salicylic acid and then placed in covered jars, kept good for several 
weeks in summer, but afterwards became putrescent and mouldy in 
places. It was found that at the points where mould formed, the 
reaction was no longer acid, showing that the salicylic acid had 
become neutralised, and its antiseptic action thereby destroyed. 

Better results were obtained by immersing meat in a hot solution of 
salicylic acid, to which acid potassium sulphate and potassium chloride 
were added, with the object of slowly liberating hydrochloric acid, 
and so preventing the neutralisation of the salicylic acid. Meat thus 
treated kept for a long time in glass vessels covered with paper, and 
proved tender and good when boiled or roasted, after washing with hot 
water. Meat treated in this way did not keep so well in wooden 
boxes, in which it was accessible to the air. 

Experiments with bread showed that it may be kept fresh and free 
from mould for six or eight weeks by means of salicylic acid. The 
best results were obtained by adding 0°4 gram of the acid in powder 
to the dough required for 1 kilogram of bread, and brushing over the 
baked loaves while still hot from the oven, and again after cooling, 
with a solution of 36 grams of salicylic acid, 72 grams of acid potas- 
sium sulphate, and 28 grams of potassium chloride, in 3 litres of 
boiling water. 

Salicylic acid added to new wine entirely prevented after-fermen- 
tation. It appears, also, to prevent wine kept in half-empty bottles 
becoming stale and sour. The quantity of the acid found sufficient 
for the purpose was (2 gram (or 0°1 gram salicylic acid and 0°1 gram 
acid potassium sulphate) per bottle. 

Beer was also experimented on. Salicylic acid was added in vary- 
ing quantities to 100 litres of a light beer brewed on the English 
system (top-fermentation), and calculated to keep about four months. 
The results were as follows :— 


ARSTRACTS OF CHEMICAL PAPERS. 


Beer Brewed in January, 1875. 


Salicylic acid added. a - August, rene bd cia 
0 Sour. Sour. 
2°5 grams. Not good tasted. Sour. 
S « Good - tasted and in good | Good-tasted. 
condition. 
10 =, Good, sparkling, and clear; | Good in every respect. 
of good taste and aroma. 
20 =, Good, sparkling, clear, and | Clear, sparkling, and of good 
full bodied (vollmundig). aroma. Excellent in every 
respect. 
40 ,, Rather too new in taste. | Like the foregoing, but full- 
Very good. er-bodied and very spark- 
ling. 


J. R. 


Preservation of Meat. By A. Herzen 
(Deut. Chem. Ges. Ber., viii, 822). 


THE author uses a solution of boric acid in borax (probably to avoid 
an acid solution), to which some salt and saltpetre has been added. 
He has repeatedly used meat kept during a whole summer by this 
process, and some cans of meat were quite eatable after two voyages 
to the tropics. The meat is not in the least decomposed, and when 
examined microscopically, shows that no change has taken place. 


W. R. 


Utilisation of Cracked Porcelain Basins. By A. Srar.ina 
(Arch. Pharm. [3], vii, 12). 


Tue crack is to be covered throughout its entire length, and a little 
over, with a mixture of chalk and linseed-oil, applied in a layer about 
3 mm. thick and 2 cm. wide, and pressed close. After some months, 
the cement becomes hard enough to bear the nail, and the basins may 
then be used for many purposes. They stand the steam-bath for a long 


time. 
. J. R. 
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